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PREFACE, 



The present edition of this work has been thoroughly 
revised and rewritten, and also enlarged by the addition of 
nearly one hundred and fifty pages of new matter ; rendering 
it sufficiently extensive for the majority of pupils in common 
schools. 

The arrangement is strictly progressive; no question for 
solution requiring the use of a rule, or the knowledge of a 
principle, which has not been previously explained. In this 
respect it is believed the work will be found to differ from 
most other Arithmetics. * 

The author has endeavored to make the language simple, 
precise, and accurate, and such as in all cases to render 
the rules, definitions, and illustrations intelligible to the 
pupil. 

The examples are of a practical character, and adapted not 
only to fix in the mind the principles which they involve, but 
also to interest the pupil, exercise his ingenuity, and inspire 
a love for mathematical science. , * 

The reasons for the operations are explained, and an 
attempt is made to secure to the learner a knowledge of the 
philosophy of the subject, and prevent the too prevalent prac- 
tice of merely performing, mechanically, operations which he 
does not understand. 

Analysis has been made a prominent subject, and employed 
in the solution of questions under most of the rules in which 
it could be used with any practical advantage ; and it cannot 
be too strongly recommended to the pupil to make use of this 
mode of operation, where it is recommended by the author. 

The subject of cancellation, also, is more extensively treat- 
ed, it is believed, than in any other work, of the kind. The 
principles on which it depends, and their application, are fully 
developed, and the whole subject, it is thought, is made per- 
fectly clear to the comprehension of the learner. 



XV PREFACE. 

Questions have been inserted at the bottom of each page, de- 
signed to direct the attention of teachers and pupils to the most 
important principles of the science, and fix them in the mind ; 
it is not intended, however, nor is it desirable, that the teacher 
should servilely confine himself to these questions, but vary 
their form, and extend them at pleasure, and invariably require 
the pupil thoroughly to understand the subject, and give the 
reasons for the various steps in the operation by which he 
arrives at any result in the solution of a question. 

The obj«jt of studying mathematics is not only to acquire a 
knowledge of the subject, but also to secure mental discipline, 
to induce a habit of close and patient thought, and of perse- 
vering and thorough investigation. For the attainment of this 
object, the examples for the exercise of the pupil are numer- 
ous, and variously diversified, and so constructed as necessarily 
to require careful thought and reflection for the right applica- 
tion of principles. 

The author would respectfully suggest to teachers, who may 
use this book, to require their pupils to become familiar with 
each rule before they proceed t© a new one ; and, for this pur- 
pose, a frequent review of rules and principles will be of ser- 
vice, and will greatly facilitate their progress. If the pupil has 
not a clear idea of the principles involved in the solution of 
questions, he will find but little pleasure in the study of the 
science ; for no scholar can be pleased with what he does not 
understand. 

The article on weights, measures, and money, will be found, 
it is believed, to contain valuable information, and such as no 
siinilar work places within the reach of pupils. This addition, 
it is hoped, will be found interesting to teachers and scholars. 

BENJAMIN GREENLEAF. 

Bradford Teachers^ Seminary^ Nov, \bthy 1848. 



NOTICE. 

Two editions of this work, and also of the National Arithme- 
tic, one containing the ansvoers to the examples, and the other with- 
out them, ate now published. 



CONTENTS. 



SECTION {. 



PHf- 



NOTAnON AND NlTMSRATION, .... 7 

Noiaiion, 7 

TVible of Roman Letters, 8 

Kxercises in Roman Notation, ... 8 

Numeration 9 

French Numeration Ttible, II 

Exerciaefi in French Numeration, . . 12 
Exercises in French Notation and Nu- 
meration, 13 

English Numeration Tkble, 14 

Exercises in English Numeration, . . 16 

Exercises in English Notation and 

Numeration, 15 

SECTION n. 

Addition — Mental Exercises 16 

Addition Table 16 

Exercises for the Slate, 20 

Examples for Practice, 21 

SECTION ni. 
S(7BTRAGTi0N — Mental Exercises, . . 26 
Subtraction Table, .27 

SECTION IV. 
MuLTiPUCATiON— Mental Exercises, . 34 
Multiplication Table, 35 

SECTION V. 

Division— Mental Exercises, .... 46 

Division Table, *. 46 

SECTION VI. 
contractlonb in multipucation and 

Division 59 

Contractions in Multiplication, ... 69 
Contractions in Division. 61 

SECTION vn. 

MlBCBLLANIOUS EXAMPLBS INVOLVINO 

TMB PORBOOINO RULBS, 63 

SECTION vni. 

Unitbd Statbs Monby 67 

Reduction of United Sutes Money, . 68 

Addition of United States Money, . . 69 

Subtraction of United States Money, 71 

Multiplication of U. States Money, . 72 

Division of United States Money, . . 73 

Practical Questions by Analysis, . . 74 

Bills, Exercises in, 77 

SECnON IX. 
QuBsnoNs Involving Fractions, . . 79 
1* 



SECTION 



Pv 



RbddcTion, 84 

English Money, Table, 84 

TVoy Weight, Table, 86 

Apothecaries' Weight, Table, ... 88 

Avoirdupois Weight, Table, .... 89 

Cloth Measure, Table, 91 

Long Measure, Table 92 

Surveyors' Measure, l^ble, .... 94 

Square Measure, Table, 95 

Cubic or Solid Measure, Table, . . 97 

Wine Measure, Tkble, 99 

Ale and Beer Measure, Table, ... 101 

Dry Measure, Table, 102 

Measure of Time, Table, 103 

Circular Measure or Motion, Table, 105 

Miscellaneous Table, 106 

Miscellaneous Exercises in Reduc* 

tibn, 107 

SECTION XI. 
Addition op CoiApound Ndmbbrb, — 

English Money, . . ; 110 

Examples for Practice in the diflbrsQi 
Weights and Measures, Ill 

SECTION XIL 
Subtraction op Compound Nukbbrb, 

English Money, 114 

Examples for Practice, 115 

SECTION xm. 

Miscbllanbous Ezbrcisbs in Addi* 
tion and Subtraction op Com* 
POUND Numbers, 119 

SECTION XIV. 
Multiplication op Compound Num- 

BBRS, 121 

Examples for Practice, 122 

SECTION XV. 

Division op Compound Numbers, . . 125 

Examples for Practice 126 

SECTION XVI. 
Miscbllanbous Examples in Multi* 
plication and Division of Com- 
pound Numbers, 129 

SECTION XVII. 
Cancellation, .130 

SECTION xvra. 

Propbbtibs and Rblations ov Num- 

. BBR8 134 

A Prime Factor, >a^ 



VI 



CONTENTS. 



A Common Divisor, 135 

The Oreatast CommoD DiTisor, . . 136 

A Common Multiple, I3S 

SECnON m. 

FsAcnoNB— VuloarFractionb, . . 140 

Raduction of Vulgar Fractions, . . 141 

A Common Denominator, 146 

Addition of Vulfar Fractions, ... 148 

Subtraction of Vul«ar Fractions, . . ISO 

Multiplication of vulgar Fractions, 156 

Division of Vulgar Fractions, ... 160 

Complex Fractions, 165 

Miscellaneous Exercises in Vulgar 

Fractions^ 168 

Reduction of Fractions of Compound 

Numbers. 170 

Addition of Fractions of Compound 

Numbers, 174 

Subtraction of Fractions of Com- 
pound Numbers, 176 

Questions to be performed by Analy- 
sis 176 

Miscellaneous Questions by Analy- 
sis, 179 

SECTION XX. 

Dbcihal Fractions, 181 

Numeration of Decimal Fractions, . 162 

Notation of Decimal Fractions, . . 183 

Addition of Decimals, 184 

Subtraction of Decimals, 186 

Multiplication of Decimals 186 

Division of Decimals. . . . . . ; .,188 

Reduction of Decimals, 190 

Miscellaneous Exercises in Decimals, 192 

SECnON XXI. 

RbdUCTION of CmtRBNCIBS, 193 

SECTION XXII. 

Percentage, 196 

sEcnoN xxra. 

SiMFLB Interest, ......... 198 

Miscellaneous Exercises in Interest, 206 

Partial Payments, 207- 

Problems m Interest, 212 

SECTION XXTV. 

Compound Interest 214 

Table, . 216 

SECTION XXV. 

DiscotJNT 218 

SECTION XXVI. 

Bank Discount, 220 

SECTION xxvn. 

Commission and Broksraob, . . . 222 
SECTION XXVIII. 

SiocKS, 224 

SECTION XXIX. 

Insurance * 226 

SECTION XXX 

Dun», 227 



Page 

SECTION XXXI. 
Abbisbmxnt op Taxes 229 

SECTION XXXII. 
Equation op Patmbntb, 232 

SECTION xxxm. 

Ratio, . 236 

SECnON XXXIV. 

Proportion 29=) 

Simple Proportion, 239 

Compound Proportion, 245 

SECTION XXXV. 

Partnership, or Company Bubinbss, 248 

SECTION XXXVI. 

Profit AND Loss. 262 

Miscellaneous Examples in Profit and 
Loss, 253 

SECTION xxxvn. 

Duodecimals, 258 

Addition and Subtraction of Duodeci- 
mals «( . . . 258 

Multiplication of Duodecimals, . . 259 

SECTION XXXVIII. 

Involution, 261 

SECTION XXXIX. 

Evolution, . • 263 

Extraction oftheSnuare Root, . . 264 

Application oftlie Square Root, . . 263 

Extraction ofthe Cube Root, ... 273 

Application of the Cube Root, ... 277 

SECTION XL. 
Arithmetical Progression, .... 279 
Annuities at Simple Interest by Arith- 
metical Progression, 884 

SECTION XLL 
Geometrical Progression, .... 286 
Annuities at Compound Interest by 
^Geometrical Progression, Table, . 290 

SECTION XLIL 
Aluoation, 292 

Alligation Medial 292 

Alligation Alternate, .293 

SECTION XLin. 

Permutation, 297 

SECnON XLFV. 

MSNBXTRATION OP SURFACES, .... 298 

SECTION XLV. 
Mensuration of Souds, 304 

SECTION XLVI. 
Mbnsttration of Lumber and Tim- 
ber, 310 

SECTION XLVII. 
Miscellaneous Questions, .... 311 
Weights, Measures and Monet, . 318 



ARITHMETIC. 



Article !• Arithmetic is the science of numbers and the 
art of computing by them. 

A number is a unit or an assemblage of units. 

A unit or unity is the number one^ and signifies an individu- 
al thing or quantity. 

The introductory and principal rules of arithmetic are No- 
tation, Numeration, Addition, Subtraction, Multiplication, and 
Division. 

The last four are called the principal or fundamental rules, 
because all arithmetical operations depend upon them. 



^ ^ I. NOTATION AND NUMERATION. 

Art. 3* Notation is the art of expressing numbers by fig- 
ures or other symbols. 

There are two methods of notation in c6mmc«i use; the 
Roman^ and the Ar(ilne or Indian.* 

Art. 3« The Roman notation employs seven capital letters, 
viz. : I, for one ; V, for five ; X, for ten ; L, for fifty ; C, for 
one hundred ; D, for five hundred ; M, for one thousand. The 
intermediate numbers and the numbers greater than one thou- 
sand are expressed 'by the use of these letters in various com- 
binations ; thus, II expresses two ; IV, four ; VI, six ; IX, 
nine; 1^^ fifteen; &c. 



* For the orisin of oiir present numeral, characters, see the History of 
Arithmetic in the larger work of the author. 

Questions. — Art. I. What is arithmetic? What is number? What is 
a unit or unity ? Which are the principal or fundamental rules of arithmetic 7 
Why are they called the principal rules ? •— Art. 1 What is notation How 
many and what methods of notation are in common use ? — Art 3. What are 
used to express numbers in the Roman notation ? What are their names ? 
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NOTATION. 



[SBCT. I. 



When two or more equal numbers are united, or a less num- 
ber follows a greater, the sum of the two represents their value ; 
as, XX, twenty ; YI, six. But when a less number is placed 
• before a greater, the difference of the two represents their 
value ; as, IV, four ; IX, nine. 

Table of Roman Letters. 



I 


* one. 


LX 


sixty. 


11 


two. 


LXX 


seventy. 


III 


three. 


LXXX 


eighty. 


IV 


four. 


xc 


ninety. 


V 


five. 


c 


one hundred. 


VI 


six. 


cc 


two hundred. 


VII 


seven. 


ccc 


three hundred. 


VIII 


eight. 


cccc 


four hundred. 


IX 


nine. 


D, or 10 


five hundred. 


X 


ten. 


DC 


six hundred. 


XX 


twenty. 


DCC 


seven hundred 


XXX 


thirty. 


DCCC 


eight hundred. 


XL 


forty. 


DCCCC 


nine hundred. 


L 


fifty. 


M, or CIO 


one thousand. 



Any number between unity and two thousand may be ex- 
pressed by the letters in the preceding table, — 

By first vyriting dovm the largest part of the required nwrn- 
5er, found in the tahle^ and then annexing to this the next 
less^ that toUl not make a number greater than the one required^ 
and thus ^proceeding until the number is complete. 

Exercises in Roman Notation. 

The learner may write the following numbers in letters : — 
I 

1. Ninety-six. Ans. XCVI. 

2. Eighty-seven. 

3. One hundred and ten. 

4. One hundred and sixty-nine. 

5. Two hundred and seventy-five. 

6. Five hundred and forty-two. 

7. One thousand three hundred and nineteen. 

8. One thousand eight hundred and forty-eight. 

Questions. — When is the num of two letters taken for their value f 
When the difference 7 Repeat the Table of Roman Letters. What direc- 
tion is given for writing numbers in the Roman notation 7 



8SCT. I.] NUMERATION. 9 

Art. 4« The Arabic or Indian notation employs ten distinct 
characters or figures, sometimes called digits, viz. : — ^ 

1, 2, 3, 4, 5, 6, 7, 8, 9, 0. 

one, two, three, four, five, six, seven, eight, nine, cipher. 

The first nine are called significant figures, because each 
one has a value of itself when standing alone. The cipher is 
also sometimes called naught or zero ; and, whtn standing alone, 
it has no value and signifies nothing. 

NUMERATION. 

Art. 9. Numeration is the art of reading numbers, or 
naming the value of figures in the order of their places. 

Art. O* The Arabic figures have two values, a simple and 
a locals and, from their convenience, are now universally used 
in arithmetical calculations. 

Art. 7, The simple value of a figure is the value it has when 
standing alone, thus, 6; or when standing in the right-hand 
place of whole numbers, thus, 26. In either case the 6 de- 
notes six units o.r ones. 

Art. 8. The local value of a figure is the value it has when 
it is removed from the right-hand place toward the left, and de- 
pends on the place the figure occupies. ^ 

For example, 6 standing at the left hand of 5, thus, 65, ex- 
presses ten times the value it does when standing alone, or in 
the right-hand place, and denotes six tens or sixty ; the five at 
the right hand of it denotes five units^ and the two figures to- 
gether express sixty five. When placed at the left of two 
figures, thus, 678, it expresses one hundred times its simple 
value, or ten times its value when standing in the second or 
tens' place ; its^value being always increased tenfold, when it is 
removed one place to the left. Therefore, while the 8 denotes 
eight units, and the 7, seven tens, the 6 denotes six hundreds^ 
and the whole together, 678, six hundred and seventy-eight, 

QuKSTioNS. — Art. 4. How many characters are employed in the Arabic or 
Indian notation ? What are the first nine called ? Why ? What is the tenth 
called ? What does it represent or signify when standing alone ? — Art. 5. What 
is numeration 1 — Art. 6. What two values have the Arabic figures ? — Art. 7. 
What is the simple value of a figure ? — Art. 8. What is the local value ? Why 
is this value called its local value 7 What effect has the removal of a figure 
one place to the left upon its value ? Two places ? &c. 



10 NUMERATION. [sect. i. 

Abt. 9. The cipher becomes sigaificant when connected with 
other ggures ; as in 10 (ten)y where it gives a tenfold value to 
th^ 1; and 120 (one Hundred and twenty) ^ where it gives a 
tenfold value to the 12 ; and 304 {three hundred and four)^ 
where it has the same influence on the 3, causing it to repre- 
sent three hundreds instead of three tens. 

The local value of figures will be made .plain by the follow- 
ing table and its Explanation. 

i 

1^4 



o 



i 



d S S o a 3 .^ The figures m this table are read thus : — 

9 Nine. 

9 8 Ninety-eight. 

9 8 7 Nine hundred eighty-seven. 

9 8 7 6 Nine thousand eight hundred seVenty-six. 

9 8 7 6 5 Ninety-eight thousand seven hundred sixty-five. 

9Q rv a K. A ^ Nine hundred eighty-seven thousand six hundred 
8 7 b 5 4 J fifty-four. 

QfiiYA^AQ^ Ni°6 millions eight hundred seventy-six thousand 
» O / O O 4 tf ^ g^^ hundred forty-three. 

It will be noticed in the above table, that each figure in the 
right-hand or units' place expresses only its simple value, or 
so many units ; but, when standing in the second place, it de- 
notes so many tens^ or ten times its simple value ; and when in 
the third place, so many hundreds^ or one hundred times its 
simple value ; when in the fourth place, so many thousands, or 
a thousand times its simple value, and so on ; the value of any 
figure being always increased tenfold by each removal of it one 
place to the left hand. 

Questions. — Art. 9. When does the cipher become sifirnificant ? What is 
its effect, when placed at the right hand of a figare ? What is the design of 
this table? What value has a figure standing in the right-hand or units^ 
place ? What, in the second place ? What; in the third 7 How do figures 
increase fVom the right toward tne left 7 
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NUMERATION. 
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Abt. lO* There are two methods of numeration in common 
use ; the French and the English, The former is more gene- 
rally used on the continent of Europe and in the United States. 
In the French method, a new name is given to every third 
figure above millions, and in the English, to every sixth figure 
above millions, 

FRENCH NUMERATION TABLE. 




Period of Period of Period ot Period of Period of Period of Period of Period of 
Beztil- CtuintiU UuRdril- Trillions. Billione. Millions. ThoussAds. Units. 

lions. liohs. lions. 

The value of the numbers in this table, expressed in words, 
I is. One hundred twenty-seven sextillions, eight hundred ninety- 
four quintillions, two hundred thirty-seven quadrillions, eight 
hundred sixty-seven trillions, one hundred twenty-three billions, 
six hundred seventy-eight millions, four hundred seventy-eight 
thousand, six hundred thirty-eight. 

The preceding table may be extended to any number of 
figures by supplying the names of the periods above sextillions, 
in their order; viz. Septillions, Octillions, Nonillions, Decil- 
lions, Undecillions, Duodecillions, Tridecillions, Quatuordecil- 
lions, Quindecillions, Sexdecillions, Septendecillions, Octode- 
cillions, Novemdecillions, Vigintillions, &c. 



Questions. — Art. 10. What are the two methods of numeration in common 
nseT Where is the French method more generally used? How does the 
French method differ from the English? Repeat the French Numeration 
Table, giving the names of all the places or orders, beginning at the right. 
What are the names of the different periods in the table ? What is the value 



of the numbers In the Uble expressed in words? 
periods above sextillions. 



Repeat the names of the 
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Art. 11« The successive places occupied by figures are 
oflen called orders. Hence, a figure in the right-hand or units' 
place is called a figure of the first order, or of the order of 
units ; a figure in £e second place is a figure of the second 
order, or of the order of tens ; in the third place, of the order of 
hundreds^ and so on ; thus, in the number 1847, the 7 is of the 
order of units^ 4 of the order of tens^ 8 of the order of Awn- 
dreds^ and 1 of the order of thousands^ each figure expressing 
so^many units of that order to which it belongs; so that we 
read the whole number one thousand eight hundred and forty' 
seven. 

Art. 13. From the preceding table and explanation, we 
deduce the following rule for numerating and reading numbers 
according to the French method. 

Rule. — Begin at the right hand, and divide the number into periods 
of THREE figures each, remembering the name of each period. Then, 
commencing at the left hand, read the figures of each period in the same 
manner as the period of units, giving the name of each period eaxept- 
ing the last. 



Exercises in French Numeration. 

The learner may read orally, or write in words, the following 
numbers: — • 



1. 152 


11. 


592614 


21. 


20463162486135 


2. 276 


12. 


400619 


22. 


63821024711802 


3. 998 


13. 


610711 


23. 


44770630147671 


4. 1057 


14. 


3031671 


24. 


3761700137706717 


5. 2254 


15. 


4869021 


25. 


242173562357421 


6. 4384 


16. 


637313789 


26. 


870037637471078635 


7. 7932 


17. 


39461928 


27. 


8216243812706381 


8. 42198 


18. 


427143271 


28. 


2403172914376931 


9. 84093 


19. 


6301706716 


29. 


3761706137706167138 


10.98612120. 


143776700333 


30. 610167637896430607761607 



Questions. — Art. 11. What are the successiye places of the fiffures in the 
table called ? Of what order is the first or risht-hand figure ? The second 7 
The third ? &.c. ^ Art. 12. What is the rule for numerating and reading num- 
bers according to the French method ? 
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Art. 13. To write numbers according to the French 
method, we have the following 

Rule. — Begin at the kft, and write the figure of the highest order 
to be written, and place in each successive order the figures belonging to 
it, observing to fill the place by a cipher, when no number is mentioned 
to be written. 

Exercises in French Notation and Numeration. 

The learner may write in figures, and read, the following 
numbers : — 

1. Forty-seven. 

2. Three hundred fifty-nine. 

3. Six thousand five hundred seventy-five. 

4. Nine hundred and eight. 

5. Nineteen thousand. 

6. Fifteen hundred and four. 

7. Twenty-sefen tnillions five hundred. 

8. Ninety-nine thousand ninety-nine. 

9. Forty-two millions two thousand and five. 

10. Four hundred eight thousand ninety-six. 

11. Five thousand four hundred and two. 

12. Nine hundred seven millions eight ' hundred five thou- 
sand and seventy-four. 

13. Three hundred forty-seven thousand nine hundred and 
fifteen. 

14. Eighty-nine thousand forty-seven. 

15. Fifty-one thousand eighty-one. 

16. Seven thousand three hundred ninety- five. 

17. Fifty-seven billions fifty-nine millions ninety-nine thou- 
sand and forty-seven. 

Art. 14. The following table exhibits the English method 
of numeration, in which it will be observed that the figures are 
separated by commas into divisions or periods of six figures 
each. The first or right-hand period is regarded as units and 
thousands of units; the second as millions and thousands of 
millions ; and so on, six places being assigned to each division 
designated by a distinct name. 

Questions. — Art 13. What is the rule for writing numbers according to 
the French method? At which hand do you begin to numerate figures? 
Where do you begin to read them ? At which hand do you begin to write 
numbers? Why? — Art. 14. How many figures in each period in the Eng- 
lish method of numeration ? What orders are found in the English method 
that are not in the French ? 

2 
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ENGLISH NUMERATION TABLE. 

It ' ' 

'2«.2g ^«i§§ 8-23 

o3L-t^:3 ofl««-iWo oo«4H^.2 ^3 

Joo*ft3, -d|^«j.j| ^oo'ga 'go. 

o^.g'I^^Hg o^i^**5« o«s§«*sS «^l^- 

. o g S o § . o § S Op . o g S o g So g jH 
'Sai)3'2a>;S 'S^S'Sw.S '^«2'S«:§ '2«2^2J^ 

Sg.s§§-'a §ii§§i §gJ§9§3 §g2§g| 
weSeSwhh whh&^eSS WEhHWHS WEhHWHP 

13 7 8 9 0, 711716, 371712, 466711. 

V ^ ; « ^ > N >^ . ; v_«,,^^ » 

Period of Tril- Period of Bil- Period of Mil- t Period of . 

lions. lions. liona. Units. 

The value of the figures in the above table, expressed in 
words according to the English method, is, One hundred thirty- 
seven thousand eight hundred ninety trillions ; seven hundred 
eleven thousand sdven hundred sixteen billions; three hun- 
dred seventy-one thousand seven hundred twelve millions; 
four hundred fifty-six thousand seven hundred eleven. 

Note. — Although there is the same number of figures in the English 
and in the French table, yet it will be observed that in the French 
table we have the nam^es of three higher divisions than in the English. 
It will also be observed that the variation commences after the ninth 

Elace, or the place of hundreds of millions. If, therefore, we would 
now the value of numbers higher than hundreds of millions, when we 
see them written in words, or hear them read, we need to know whether 
they are expressed according to the French or the English method of 
numeration. 

Art. is. To numerate and read numbers according to the 
English method we have the following 

Rule. — Begin at the right hand and divide the number into periods 

Questions. — Give the names of the periods in the English Numeration 
Table, beginning with the period of units. Repeat the table, giving the names 
of idl the orders or places. What is the value of the numbers m the table 
expressed in words ? How do the figures in the English and French table 
compare as to numbers ? How as to periods 1 Why is this diflerence 7 Has 
a million the same value reckoned by the French table as when reckoned by 
t|ie English ? Has a billion the same value 7 Why not 7 By which table has 
it the greater value 7 — Art. 15. What is the rule for numerating and reading 
numbers according to tlie English method 7 



1. 


125 


2. 


1063 


3. 


25^ 


4. 


904357 
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of SIX fig-ares cacA, remembering tite name of each period. Then, com- 
mencing at the left hand, read the figures of each period in the same 
manner as the period of units, giving the name of each period except' 
ing the last. 

Exercises in English Nitmebation. 

The learner may read orally, or write in words, the following 
numbers : — 

5. 27306387903 

6. 531470983712 

7. 4230578032765038 

8. 716756378807370767086389706473 

Art. 16. To write numbers according to the English 
method, we have the following 

Rule. — Begin at the left, and write the figure of the highest order 
to he written, and place in each successive order of the periods the figure 
belonging to it, observing to fill tlie place by a cipher, when no number 
is mentioned to be written. 

Exercises in English Notation and Numeration. 

The learner may write in figures, and read, the following 
numbers : — 

1. Three hundred twenty-five thousand four hundred and 
twelve. 

2. Two hundred fourteen thousand, one hundred sixty-five 
millions seventy-eight thousand and fifty-six. 

3. Forty-two billions, six hundred seventeen thousand thirty- 
one millions, forty-one thousand three hundred forty-two. 

4. Two thousand eight billions, nine thousand eighty-two 
millions, seven hundred one thousand, nine hundred and eight. 

5. One hundred sixty-eight thousand two hundred forty- 
seven trillions, three hundred twenty-four thousand three hun- 
dred forty-one billions, four hundred seventy-two thousand 
three hundred nineteen millions, eight hundred sixteen thou- 
sand four hundred and twenty-one. 

QuESTiow. — Art 16. What is the rule for writing numbers according to the 
English method ? 



16 



ADDITION. 



[SKCT. II. 



§11. ADDITION. 

Mental Exercises. 
Akt. 1 7, When it is required to find a single number to 
express the sum of the units contained in several smaller num- 
bers, the process is called Addition. 

Ex. 1. James has 3 pears and his younger brother has 
4, how many have both ? 

Illustration. — To solve this question, the 3 pears and 4 
pears must ,be added together; thus, 3 added to 4 makes 7. 
Therefore James and his brother have 7 peairs. 

* addition table. 



2 and Oare 2 


3 and Oare 3 


4and Oare 4 


5 and Oare 5 


2 and 1 are 3 


3 and I are 4 


4 and 1 are 6 


5 and I are 6 


2 and 2 are 4 


3 and 2 are 5 


4 and 2 are 6 


Sand 2 are 7 


2 and ' 3 are 5 


3 and 3 are 6 


4 and 3 are 7 


Band 3 are 8 


2 and 4 are 6 


3 and 4 are 7 


4 and 4 are 8 


5 and 4 are 9 


2 and 5 are 7 


3 and 5 are 8 


4 and 6 are 9 


5 and 5 are 10 


2 and 6 are 8 


3 and 6 are 9 


4 and 6 are 10 


Sand 6 are II 


2and 7are 9 


3 and 7 are 10 


4 and 7 are 11 


Sand 7 are 12 


' 2 and 8 are 10 


3 and 8 are 11 


4 and 8 are 12 


5 and 8 are 13 


2 and 9 are II 


3 and 9 are 12 


4 and 9 are 13 


Sand 9 are 14 


2 and 10 are 12 


3 and 10 are 13 


4 and 10 are 14 


5 and 10 are 15 


2 and 11 are 13 


3 and 11 are 14 


4 and 11 are 16 


5 and 11 are 16 


2 and 12 are 14 


3 and 12 are 15 


4 and 12 are 16 


S and 12 are 17 


6 and Oare 6 


7 and Oare 7 


Sand Oare 8 


9 and Oare 9 


6 and 1 are 7 


7 and 1 are 8 


8 and I are 9 


9 and I are 10 


Sand 2 are 8 


7 and 2 are 9 


8 and 2 are 10 


9 and 2 are 11 


6 and 3 are 9 


7 and 3 are 10 


8 and 3 are II 


9 and 3 are 12 


6 and 4 are 10 


7 and 4 are 11 


8 and 4 are 12 


9 and 4 are 13 


Sand 5 are 11 


7 and 5 are 12 


Sand 6 are 13 


9 and 5 are 14 


6 and 6 are 12 


7 and 6 are 13 


8 and 6 are 14 


9 and 6 are 15 


6 and 7 are 13 


7 and 7 are 14 


8 and 7 are 15 


9 and 7 are 16 


6 and 8 are 14 


7 and 8 are 15 


8 and 8 are 16 


9aad 8 are 17 
9a7[d 9arel8 


6 and 9 are 15 


7 and 9 are 16 


- Sand 9arel7 


6 and 10 are 16 


7 and 10 are 17 


8 and 10 are 18 


9 and 10 are 19 


6 and 11 are 17 


7 and 11 are 18 


Sand H are 19 


9 and II are 20 


6 and 12 are 18 . 


7 and 12 are 19 


8 and 12 are 20 


9 and 12 are 21 


10 and are 10 


Hand Oare 11 


12 and Oare 12 


13 and Oare 13 


10 and I are 11 


Hand 1 are 12 


12 and 1 are 13 


13 and 1 are 14 


10 and 2 are 12 


11 and 2 are 13 


12 and 2 are 14 


13 and 2 are 15 


10 and 3 are 13 


Hand 3 are 14 


12 and 3 are 15 


13 and 3 are 16 


10 and 4 are 14 


11 and 4 are 15 


12 and 4 are 16 


13 and 4 are 17 


•10 and 6 are 15 


11 and 5 are 16 


12 and 5 are 17 


13 and S are 18 


10 and 6 are 16 


Hand 6 are 17 


12and 6 are 18 


13 and 6 are 19 


10 and 7 are 17 


Hand 7 are 18 


12 and 7 are 19 


13 and 7 are 20 


10 and 8 are 18 


Hand 8 are 19 


12 and 8 are 20 


13 and 8 are 21 


10 and 9 are 19 


II and 9 are 20 


12 and 9 are 21 


13 and 9 are 22 


10 and 10 are 20 


11 and 10 are 21 


12 and 10 are 22 


13 and 10 are 23 


10 and 11 are 21 


11 and 11 are 22 


12 and 11 are 23 


13 and 11 are 24 


10 and 12 are 22 


11 and 12 are 23 


12 and 12 are 21 


13 and 12 are 25 



Question. — Art. 17. What does addition teach 7 
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2. Thomas had three nuts, and James gave him two more ; 
how many had he then ? 

3. A boy had four apples, and he found two more ; how 
many in all ? 

4. I have six dollars, and a man has paid me three more ; 
how many have I ? 

5. Enoch had seven marbles, and John gave him two more ; 
how many had he then ? 

6. Benjamin has four dollars, and his sister has three ; how 
many have both ? 

7. Paid five dollars for a barrel of flour, and seven dollars 
for sugar ; how much for both ? 

8. James had two cents, and Samuel gave him six more; 
how many had he in all ? 

9. How many are five apples and six apples ? 

10. How many are four dollars and eight dollars ? 

11. How many are 2 and 3 ? 2 and 5 ? 2 and 7 ? 2 and 
9} 2 and 4.? 2 and 2.^ 2 and 8.? 2 and 6? 

12. How many are 3 and 3 ? 3 and 5 .? 3 and 7 ? 3 and 
9? 3 and 4? 3 and 6.? 3 and 8.? 3 and 3.? 

13. How many are 4 and 3 ? 4 and 5 ? 4 and 8 ? 4 and 
9.? 4andl? 4 and 2? 4 and 4? 4 and 7 .? 

14. How many are 5 and S? 5 and 4 .? 5 and 7 ? 5 and 
S? 5 and 9 ? 5 and 2? 5 and 5 .? 5 and 6 ? 5 and 1 ? 

15. How many are 6 and 2? 6 and 4 ? 6 and 3 .^ 6 and 
5? 6and7.5 6and9.? 6andl.? 6 and 6 .? 6and8.? 

16. How many are 7 and 3 ? 7 and 5 ? 7 and 7 ? 7 and 
6? 7 and 8.? 7 and 9? 7 and 2 ? 7 and 4? 7 and 10 ? 

17. How many are 8 and 2? 8 and 4? 8 and 5 .? 8 and 
7? 8 and 9? 8 and 8? 8 and 1 .? 8 and 3? 8 and 6.? 

18. How many are 9 and 1 ? 9 and S? 9 and 5 ? 9 and 
4.^ 9 and 6? 9 and 8 .J> 9 and 9.^ 9 and 2 .? 

19. How many are 11 and 3 .? 11 and 2 ? 11 and 4 ? 11 
and 6? 11 and 7 ? 11 and 9 ? 11 and 11 ? 11 and 13 ? 

11 and 12 ? 11 and 2 and S? 11 and 4 and 4? 11 and 16 .? 

12 and 7 and 3? 12 and 6 and 3? 8 and 8 and 4? 9 and 
5 and 6 ? 9 and 8 and 8 ? 

20. Gave nine cents for a pound of cheese, and seven cents 
for a quart of molasses ; what did I give for both ? 

21. If you buy a picture-book for eleven cents, and a knife 
for nine cents, what is the cost of both ? 

22. John paid Luke seven cents for marbles, and twelve 
cents for gingerbread ; how much money was received ? 

2* 



Ig ADDITION. [8XCT. n. 

23. Thomas paid twelve cents for a top, and eight cents for 
cherries ; what did both cost ? 

24. A merchant sold three barrels of fiour to one man, and 
thirteen to another ; what was the quantity sold ? 

25. . I have two apple-trees ; one bears twelve bushels of 
apples, and the other eleven ; how many bushels do both trees 
produce ? 

26. How many are 4 and 2 and 3 ? 5 and 7 and 1 ? 3 and 

4 and 3 ? 6 and 6 and 5 ? 2 and 2 and 8 ? 2 and 3 and 9 > 
3 and 5 and 6 ^ 2 and 8 and 8 ? 

27. How many are 2 and 6 and 7 ? 2 and 7 and 7 .^ 2 and 

8 and 9? 2 and 7 and 4.? 2 and 5 and 9 .J> 2and9and6.J> 

2 and 3 and 10 .? 10 and 10 and 9 ? 

28. How many are 3 and 2 and 2 ? 3 and 3 and 2 ? 3 and 

5 and 5.? 3 and 4 and 7.^ 3 and 6 and 7? 3and7andl0? 

3 and 8 and 9? 3 and 9 and 9 ? 9 and 12 > 

29. How many are 4 and 2 and 2 ? 4 and 3 and 3 ? 4 and 

4 and 5?' 4 and 6 and 7.? 4 and 7 and 7? 4 and 8 and 3? 

4 and 9 and 3 ? 4 and 8 and 8 ? 12 and 12 ? 

30. How many are 5 and 3 and 3 ? 5 and 4 and 4 ? 5 and 

5 and 1 .^ 5 and 6 and 7 ? 5 and 7 and 8 ? 5 and 8 and 7? 
5 and 9 and 9 ? 5 and 10 and 3 ? 3 and 11 .^ 

31. How many are 6 and 2 and 7 ? 6 and 3 %nd 6 ? 6 and 

5 and 4? 6 and 7 and 5? 6 and 8 and 7.? 6 and 9 and 8? 

6 and 10 and 10 ? 6 and 6 and 6 and 6 > 

32. How many are 7 and 2 and 3? 7 and 3 and 3 ? 7 and 
5 and 9? 7 and 6 and 6.? 7 and 8 and 8 .^ 7 and 9 and 8.^ 

7 and 10 and 11 .? 8 and 11 and 7 > 

33. How many are 8 and 2 and 9? 8 and 4 and 3 ? 8 and 
7 and 7 7 8 and 9 and 10.? 8 and 7 and 9 ? 8 and 10 and 
10.? 8 and 9 and 12? 7 and 7 and 11 ? 

34. How many are 9 and 5 and 2 ? 9 and 4 and 3 ? 9 and 

9 and 6? 9 and 10 and 3? 9 and 8 and 8? 9 and 4 and 9 ? 
9 and 9 and 9.? 8 and 8 and 12? 

35. How many are 2 and 2 and 4 and 5 ? 3 and 4 and 5 
and 6 ? 4 and 5 and 6 and 7 ? 5 and 5 and 4 and 4 ? 9 and 
1 and 2 and 3 and 5 ? 7 and 7 and 7 and 7 ? 

36. James had 4 apples, Samuel gave him 5 more, and John 
gave him 6 ; how many had he in all ? 

37. Gave 7 dollars for a barrel of flour, 5 dollars for a hun- 
dred weight of sugar, and 8 dollars for a tub of butter ; what 
did I give for the whole ? . 

38. Paid 5 dollars for a pair of boots, 12 dollars for a coat, 
and 6 dollars for a vest ; what was the whole cost ? 
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39. I have 7 apple-trees, 9 cherry-trees, 6 pear-trees, and 8 
plum-trees ; how many in all ? 

40. Paid 50 dollars for a horse and 70 dollars for a chaise ; 
what was the cost of both ? 

Illustration. — We may first divide the dollars into tens, and 
then add them together. Thus, 50 equals 5 tens, and 70 equals 
7 tens ; 5 tens and 7 tens are 12 tens or 120 units. Therefore 
the cost of the horse and chaise was 120 dollars. 

41. A man performed a journey in 4 days; the first day he 
travelled 10 miles, the second day 20, the third day 30, and the 
fourth day 40 miles ; what was the whole distance ? 

42. Gave 10 cents for an almanac, 30 cents for paper, 50 
cents for quills, and 80 cents for a penknife ; what did I give 
for the whole ? 

43. Gave 75 cents for an arithmetic and 67 for a geog- 
raphy ; what was the cost of both ? 

Illustration. — We may divide the cents into tens and units. 
Thus, 75 equals 7 tens and 5 units ; 67 equals 6 tens and 7 
units ; 7 tens and 6 tens are 13 tens ; and 5 units and 7 units 
are 12 units or 1 ten and 2 units ; 1 ten and 2 units added to 
13 tens make 14 tens and 2 units, or 142. Therefore the 
arithmetic and geography cost 142 cents, or 1 dollar and 42 
cents. 

44. Bought eight yards of broadcloth for 32 dollars, and 
forty yards of carpeting for 46 dollars ; what did they both 
cost? 

45. In a certain school 9 scholars study grammar, 12 arith- 
metic, 7 logic, 2 i4)etoric, and 17 punctuation ; how many are 
there in the school ? 

46. Paid 2 dollars for a cap, 3 dollars for shoes, 7 dollars for 
pantaloons, 6 dollars for a vest, and 22 dollars for a coat ; what 
was the cost of the whole ? 

47. On the fourth of July 20 cents were jgiven to Emily, 
15 cents to Betsey, 10 cents, to Benjamin, ana none to Lydia ; 
what did they all receive ? 

48. Bought four loads of hay ; the first cost 15 dollars, the 
second 12 dollars, the third 20 dollars, and the fourth 17 dol- 
lars; what was the price of the whole ? 

49. Gave 55 dollars for a horse, 42 dollars for a wagon, and 
17 dollars for a harness ; what did they all cost ? 

50. Sold 3 loads of wood for 1? dollars, 6 tons of timber 
for 19 dollars, and a.pair of oxen for 67 dollars ; what sum did 
I receive ? 



I 
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Art. 18* From the solution of the preceding questions, 
the learner will perceive, that 

Addition is the process of coUectmg several numbers into 
one sum^ which is called their amount. 

Art. 10* Signs. — Addition is commonly represented by 
this character, -|-, which signifies plus^ or added to. The 
expression 7 + 5 is read, 7 plus 5, or 7 added to 5. 

This character, z=, is called the sign of equality, and sig- 
nifies equal to. The expression 7 + 5 = 12 is read, 7 plus 5, 
or 7 added to 5, is equal to 12. 

Exercises for the Slate. 

Art. so* The method of operation, when the numbers are 
large, and the sum of each column is less than 10. 

Ex. 1. A man bought a watch for 42 dollars, a coat for 
16 dollars, and a set of maps for 21 dollars ; what did he pay 
for the whole ? Ans. 79 dollars. 

opBBAnoN. In this example, having arranged the 

Dollars. numbers, units under units, and tens un- 

^ 2 der tens, in regular colunms, we first add 

I /J the column of units; thus, 1 and 6 are 7 

^ ^ and 2 are 9 (units) , and set down the 

Z^ ' amount under the column of units. We 

Amount 7 9 ^®° ^^^ ***® colunm of tens; thus, 3 and 

1 are 3 and 4 are 7 (tens), which we set 

under the column of tens, and thus find the amount of the whole to 

be 79 dollars. 

Art. 31. First Method of Proof, — Begin at the top and 
add the columns downward in the same manner as they were 
before added upward ; and if the two sums agree, the work is 
presumed to be right. 

The reason of this proof is, that, by adding downward, the 
order of the figures is inverted ; and, therefore, any error made 
in the first addition would probably be detected in the second. 

NoTx. — This method of proof is generally used in business. 



Questions. — Art. 18. Whai is addition 7— Art 19. What is the sign of 
addition, and what does it siffnify ? What is the sign of equality, and what 
does it signify ? — Art. 20. How are numbers arranged for addition 1 Which 
column must first be added 7 Why ? Where do you place its sum ? Where 
must the sum of each column be placed ? What is tne whole sum called ? 
. — Art. 21. How is addition proved t What is the reason for this method 
of proof 7 Is this method in common use 7 ' 
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Examples fob 


Pbactice. 




2. 


3. 


4. 


5. 


Miles. 


Furlongs. 


niyi. 


Wtaki. 


151 


234 


472 


121 


212 


423 


315 


516 


321 


321 


102 


361 


Ans. 684 






« 



6. What is the sum of 231, 114, and 324 ? 

7. Required the sum of 235, 321, and 142. 

8. What is the sum of 11, 22, 505, and 461 ? 

9. Sold twelve ploughs for 104 dollars, two wagons for 214 
dollars, and one chaise for 121 dollars ; what was the amount 
of the whole ? 

10. A drover bought 1^5 sheep of one man, 432 of another, 
and of a third 311 ; how many did he buy ? 

Abt. 33. Method of operation, when the sum of any col- 
umn is equal to, or exceeds, 10. 

Ex. 1. I have three, lots of wild land ; the first contains 
246 acres, the second 764 acres, and the third 918 acres ; 1 
wish to know how many acres are in the three lots. 

Ans. 1928 acres. 

Having arranged the numbers as in 
opKRATioH. ^jjg preceding examples, we first add 

-Acres. the units ; thus, 8 and 4 are 12, and 

2 4 6 6 are 18. In 18 units there are 1 ten 

76 4 and 8 units ; we write thq 8 units un- 

9 J Q der the column of units, and, reserving 

the 1 ten in the mind, we cofi^y or add 



Amount 19 2 8 it to the column of tens ; thus, 1 car- 

ried to 1 makes 2, and 6 are 8, and 4 
are 12* (tens) , equal to 1 hundred and 2 tens. We write the 2 tens 
under the column of tens, and, reserving the 1 hundred in the mind, 
carry it to the column of hundreds ; thus, 1 carried to 9 makes 10, 
and 7 are 17, and 2 are 19 (hundreds), equal to 1 thousand and 9 
hundreds. We write the 9 under the column of hundreds ; and there 
being no other column to be added, we set down the 1 thousand in 
thousands' place, and find the amount of the several numbers to be 
1928. 

Questions. — Art. 22. When the sum of any column exceeds ten, where 
are the uniU written ? .What is done with the tens ? What is meant by car- 
rying the tens ? Why do you carry one for every 10 1 Why not for every 
12 ? How is the sum of the last column written 1 
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Abt. 93* From the preceding examples and illustrations in 
addition, we deduce the following general 

Rule. — 1. Write down the numbers to he added^ units under units, 
tens under tens, ^c, and draw a line underneath. 

2. Then, beginning at the right hand, add, upward, aU the figures 
in the column of units, and, if the amount he less than ten, set it down 
under the column added. But, if the amount he tenor more, write down 
the unit figure only, and carry the figure denoting the ten or tens in 
the mind, and add it to the next column, 

3. Proceed in this way with each column, until they are aU added, ob- 
serving to write down the whole amount of the last column. 

Art. SMU Second Method of Proof.— Separate the num- 
bers to be added into two parts by drawing a horizontal line 
between them. Add the numbers below the line and set down 
their sum. Then add this sum and, the number or numbers 
above the line together; and, if their sum is equal to the first 
amount, the work is presumed to be right. 

The reason of this proof depends on the obvious principle. 
Thai the mm of all ike "parts into which any number is divided 
is equal to the whole. 

Examples for Practice. 



2. 

«BAnoiv. 

526 
317 
529 
132 



3. 



OPKBATION AND PSOOF. OPKBATION. OPBRATION AMD PROOF. 



526 

317 
529 
132 



24 1 
532 
207 
913 



Ans. 1504 



First am't 1504 
978 



Ans. 18 9 3 



241 

532 
207 
913 

First am't 1893 

1652 







Ans.1504 




Ans. 1893 


4. 


5. 


6. 7. 


8. 


9. 


D.iUan. 


Milw. 


Pounds. Rods. 


Inches. 


Feet. 


11 


47 


127 678 


789 


1769 


23 


87 


396 971 


478 


7895 


97 


58 


787 147 


719 


7563 


86 


83 


456 716 


937 


8765 


217 


275 


1766 2512 


2923 


25992 



Questions.— Art. 23. What is the general rale for addition 7— Art. 24. 
What is the second method of proving addition 7 What is the reason of this 
method of proof? 
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10. 11. 12. 13. 14. 

Ounoes. Drachms. Cents. Eagles. Degrees. 

876 789 123 471 1234 

376 567 478 617 3456 

715 743 716 871 6544 

678 435 478 317 7891 

910 678 127 899 8766 



15. 


16. 


17. 


18. 


, FMt. 


JnchM. 


Hours. 


MinulM. 


78956 


71678 


71123 


98765 


37667 


12345 


45678 


12345 


12345 


67890 


34680 


67111 


67890 


34567 . 


56777 


33333 


78999 


89012 


67812 


71345 


13579 


78917 


71444 


99999 


19. 


20. 


21. 


22. 


TkLJB. 


Ye«™. 


Montba. 


Bogahrad*. 


17875897 


789567 


37 


30176 


7167512 


7613 


1378956 


31 


876567 


123123 


700714 


8601 


98765 


70071 


367 


11 


7896 


475 


76117 


9911 


789 


1069 


4611779 


89120 


78 


374176 


9171 


710 


7 


761 


131765 


4325 



23. Add 1001, 76, 10078, 15, 8761, 7, and 1678. 

24. Add 49, 761, 3756, 8, 150, 761761, and 18. 

25. Required the sum of 3717, 8, 7, 10001, 58, 18, and 5. 

26. Add 19, 181, 5, 897156,81, 800, and 71512. 

27. What is the sum of 999, 8081, 9, 1567, 88, 91, 7, 
and 878.? 

28. Add 71, 18765, 9111, 1471, 678,9, 1446, and 71. 

29. Add 51, 1, 7671, 89, 871787, 61, and 70001. 
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30. What is the sum of 71, 8956, 1, 785, 587, and 76178 ? 

31. Add 9999, 8008, 8, 81, 4777, and 516785. 

32. Add 5, 7, 8911, 467, 47895, and 87. 

33. Add 123456, 71, 8005, 21, and 716767. 

34. Add 47, 911111, 717, 81, 88767, and 56. 

35. What is the sum of 71, 8899, 4, 7111, and 678679 ? 

36. Add 81, 879, 41, 76789, 42, 1, and 78967. 

37. Add 917658, 75, 876789, 46, and 8222. 

38. Add 91, 76756895, 76, 14, 3, and 76378. 

39. Add 10, 100, 1000, 10000, 100000, and 1000000. 

40. What is the sum of 9, 99, 99, 1111, 8000, and 5 ? 

41. Add 41, 7651, 7678956, 43, 15, and 6780. 
• 42. Add 1234, 7891, 3146751, 27, 9, and 5. 

43. What is the sum of 19, 91, 1, 1, 1478, 1007, and 46 ? 

44. Add four hundred seventy-six, seventy-one, one hundred 
five, and three hundred eighty-seven. 

45. Add fifty-six thousand seven hundred eighty-five, seven 
hundred five, thirty-six, one hundred seventy thousand and one/ 
and four hundred seven. 

46. Add fifty-six thousand seven hundred eleven, three thou- 
sand seventy-one, four hundred seventy-one, sixty-one, and 
three thousand and onp. 

47. What is the sum of the following numbers: seven hun- 
dred thousand seven hundred one, seventeen thousand nine, one 
million six hundred thousand seven hundred six, forty-seven 
thousand six hundred seventy-one, seven thousand forty-seven, 
four hundred one, and nine ? 

48. Gave 73 dollars for a watch, 15 dollars for a cane, 119 
dollars for a Eorse, 376 dollars for a carriage, and 7689 dollars 
for a house ; how much did they all cost ? 
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49. In an orchard, 15 trees bear plums, 73 trees bear apples, 
29 trees bear pears, and 14 trees bear cherries ; how many 
trees are there in the orchard ? 

50. The hind quarters of an ox weighed 875 pounds each, 
the fore quarters 315 pounds each ; the hide weighed 96 
pounds, and the tallow 87 pounds. What was the whole 
weight of the ox ? 

51. A man bought a farm for 1728 dollars, and sold it so as 
to gain 375 dollars ; how much did he sell it for ? 

52. A merchant bought five pieces of cloth. For the first he 
gave 376 dollars, for the second 198 dollars, for the third 896 
dollars, for the fourth 691 dollars, and for the fifth 96 dollars. 
How much did he give for the whole ? 

53. A merchant bought five hogsheads of molasses for 375 
dollars, s^nd sold it so as to gain 25 dollars on each hogshead ; 
for how much did he sell it ? 

' 54: John Smith's farm is worth 7896 dollars ; he has bank 
stock valued at 369 dollars, and he has in cash 850 dollars. 
How much is he worth ? 

55. Required the number of inhabitants in the New England 
States by the census of 1840, there being in Maine 501,793, in 
New Hampshire 284,574, in Massachusetts 737,699, in Rhode 
Island 108,830, in Connecticut 309,978, and in Vermont 
291,948. . . . ' 

56. Required the number of inhabitants in the Middle States 
in 1840, there being in New York 2,428,921, in New Jersey 
373,306, in Pennsylvania 1,724,033, in Delaware 78,085, and 
in Maryland 469,232. 

57. Required the number of persons in the Southern States 
in 1840, there being in Virginia 1^239,797, in North Carolina 
753,419, in South Carolina 594,398, in Georgia 691,392, in 
Alabama 590,756, in Mississippi 375,651, and in Louisiana 
352,411. 

58. How many inhabitants in the Western States in 1840, 
there being in Tennessee 829,210, in Kentucky 779,828, in 
Ohio 1,519,467, in Indiana 685,866, in Illinois 476,183, in 
Missouri 383,702, in Arkansas 97,574, and in Michigan 
212,267 ? 

59. How many inhabitants in 1840 in the following Terri- 
tories and the District of Columbia, there being in Florida 
54,477, in Wisconsin 30,945, in Iowa 43,112, and in the 
District of Columbia 43,712 ? 

• 3 
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60. 


61. 


62. 


63.. 


64. 


Ounces. 


Yuda. 


Fwt. 


Inchm 


Cbaldrom. 


1234 


2345 


3456 


7891 


5678 


5678 


6789 


7891 


1356 


3215 


9012 


1023 


3456 


7891 


6789 


3456 


4456 


7891 


2345 


3214 


7890 


7890 


3456 


6789 


1234 


1345 


1234 


7890 


1234 


3789 


6789 


5678 


1378 


5678 


1379 


3216 


9012 


8123 


9123 


9008 


7890 


3456 


4567 


4567 


1071 


1030 


7890 


8912 


8912 


7163 


7055 


1345 


3456 


3456 


6781 


5678 


6789 


7891 


7812 


1780 


1234 


3456 


3456 


3456 


3007 


5678 


7890 


7891 


7812 


5617 


9001 


5678 


3783 


3713 


4456 


2345 


9012 


1237 


7891 


3456 


6789 


3456 


7891 


1357 


7891 


1030 


7890 


1007 


9009 


3070 


7816 


1234 


5670 


8765 


4567 


1781 


5678 


1234 


4321 


3456 



§ III. SUBTRACTION. 

Mental Exercises. 

Art. 3S« When it is required to find the difference be- 
tween two numbers, the process is called Subtraction, The 
operation is the reverse of addition. 

Ex. 1. John has 7 oranges, and his sister but 4 ; how many 
more has John than his sister ? 

Illustration. — To solve this question, we first inquire what 
number added to 4 will make 7. From addition we learn that 
4 and 3 are 7 ; consequently, if 4 oranges be taken from 7 
oranges, 3 will remain. Hence John has 3 oranges more than 
his sister. 

QuKSTioKS. — Art. 25. What does Bublraction teach 7 Of what is it the 
reverse 7 



8ICT. III.] 



SUBTRACTION. 



27 



The following table will be of service to facilitate the prog- 
ress of the learner in the solution of questions in subtraction. 



SUBTRACTION TABLE. 



1 from 
1 from 
1 from 
1 from 
1 from 
1 from 
1 from 
1 from 
1 from 
1 from 
1 from 
1 from 
I from 



1 leavM 

2 leaves 

3 leaves 

4 leaves 

5 leaves 

6 leaves 

7 leaves 

8 leaves 

9 leaves 8 

10 leaves 9 

11 leaves 10 

12 leaves 11 

13 leaves 12 



2 from 
2 from 
2 from 
2 from 
2 from 
2 from 
2 from 
2 from 
9 from 
2 from 
2 from 
2 from 
9 from 



2 leaves 

3 leaves 1 

4 leaves 2 

5 leaves 3 

6 leaves 4 

7 leaves 6 

8 leaves 6 

9 leaves 7 

10 leaves 8 

11 leaves 9 

12 leaves 10 

13 leaves 11 

14 leaves 12 



3 from 3 
3 from 4 
3 from 6 
3 from 6 
3 from 7 
3 from 8 
3 from 9 
3 from 10 
3 from 11 
3 from 12 
3 from 13 
3 from 14 
3 from 15 



leaves 
leaves 1 
leaves 2 
leaves 3 
leaves 4 
leaves 6 
leaves 6 
leaves 7 
leaves 8 
leaves 9 
leaves 10 
leaves 11 
leaves 12 



4 from 
4 from 
4 from 
4 from 
4 from 
4 from 
4 from 10 
4 from U 
4 from 12 
4 from 13 
4 from 14 
4 from 16 
,4 from 16 



leaves 

leaves 

leaves 

leaves 

leaves 

leaves 

leaves 

leaves 

leaves 

leaves 

leaves 10 

leaves II 

leaves 12 



5 from 5 
5 from 6 
5 from 7 
5 from 8 
5 from 9 
5 from 10 
5 from 11 
5 from 12 
5 from 13 
5 from 14 

5 from 15 

6 from 16 
5 from 17 



leaves 
leaves 1 
leaves 2 
leaves 3 
leaves 4 
leaves 5 
leaves 6 
leaves 7 
leaves 8 
leaves 9 
leaves 10 
leaves 11 
leaves 12 



6 from 
6 from 
6 from 
6 from 
6 from 
6 from 
6 from 
6 from 
6 from 
6 from 
6 from 
6 from 
6 from 



6 leaves 

7 leaves 

8 leaves 

9 leaves 
10 leaves 
U leaves 

12 leaves 

13 leaves 

14 leaves 8 

15 leaves 9 

16 leaves 10 

17 leaves II 

18 leaves 12 



7 from 
7 from 
7 from 
7 from 
7 from 
7 from 
7 from 
7 from 
7 from 
7 from 
7 from 
7 from 
7 from 



7 leaves 

8 leaves 1 

9 leaves 2 

10 leaves 3 

11 leaves 4 

12 leaves 6 

13 leaves 6 

14 leaves 7 

15 leaves 8 

16 leaves 9 

17 leaves 10 

18 leaves 11 

19 leaves 12 



8 from 8 
8 from 9 
8 from 10 
8 from 11 
8 from 12 
8 from 13 
8 from 14 
8 from 15 
8 from 16 
8 from 17 
8 from 18 
8 from 19 
8 from 20 



leaves 
leaves 
leaves 
leaves 
leaves 
leaves 
leaves 
leaves 
leaves -8 
leaves 9 
leaves 10 
leaves 11 
leaves 12 



9 from 9 
9 from 10 
9 from 11 
9 from 12 
9 from 13 
9 from 14 
9 from 16 
9 from 16 
9 from 17 
9 fron\,18 
^ from ly 
9 from 20 
9 from 21 



leaves 
leaves 
leaves 
leaves 
leaves 
leaves 
leaves 6 
leaves 7 
leaves 8 
leaves 9 
leaves 10 
leaves 11 
leaves 12 



10 from 
10 from 
10 from 
10 from 
10 from 
10 from 
10 from 
10 from 
10 from 
10 from 
10 from 
10 from 
10 from 



10 leaves 

11 leaves 1 

12 leaves fi 

13 leaves 3 

14 leaves 4 

15 leaves 5 

16 leaves 6 

17 leaves 7 

18 leaves $ 

19 leaves 9 

20 leaves 10 

21 leaves 11 

22 leaves 12 



11 from 11 
11 from 12 
11 from 13 
II from 14 
11 from 15 
11 from 16 
11 from 17 
11 from 18 
11 from 19 
11 from 20 
II from 21 
11 from 22 
11 from 23 



leaves 

leaves 

leaves 

leaves 

leaves 

leaves 

leaves 

leaves 

leaves 

leaves 

reaves 10 

leaves II 

leaves 12 



12 from 12 
12 from 13 
12 from 14 
12 from 15 
12 from 16 
12 from 17 
12 from 18 
12 from 19 
12 from 20 
12 from 21 
12 from 22 
12 from 23 
12 from 24 



leaves 
leaves 
leaves 
leaves 
leaves 
leaves 
leaves 6 
leaves 7 
leaves 8 
leaves 9 
leaves 10 
leaves 11 
leaves 12 



2. Thomas had Rye oranges, and gave two of them to John ; 
how many had he left? 

3. Peter had six marbles, and gave two of them to Samuel ; 
how many had he left ? 

4. Lydia had four cakes ; having lost one, how many had 
she left ? I 

5. Daniel, having eight cents, gives three to Mary ; how 
many has he left ? 

6. Benjamin had ten nuts ; he gave four to Jane, and three 
to Emily ; how many had he left ? 

7. Moses gives eleven oranges to John, and eight to Enoch ; 
bow many more has John than Enoch ? ^ 
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8. Agreed to labor for a man twelve days ; how many re- 
main, after I have been with him five da3rs ? 

9. I owed Thomas nine dollars, and, having paid him seven, 
how many remain due ? 

10. From ten dollars, I paid four dollars to one man, and 
three dollars to another ; how much have I left } 

11. Timothy heul eleven marbles, and lost seven ; how many 
had he left ? 

12. John is thirteen years old, and his brother Thomas is 
seven ; how much older is John than Thomas ? 

13. From fifteen dollars, I paid five ; how many had I left ? 

14. Sold a barrel of flour for eight dollars, and a bushel of 
wheat for two dollars ; what yvas the difference in the prices ? 

15. Paid seven dollars for a pair of boots, and two dollars 
for shoes ; how much did the boots cost more than the shoes ^ 

16. How many are 4 less 2 ? 4 less 1 ? 4 less 4 ? 

17. How many are 4 less 3 ? 5 less 1 ? 5 less 5 ? 

18. How many are 5 less 2 ? 5 less 3 ? 6 less 4 ? 

19. How many are 6 less 1 .^ 6 less 2 .^ 6 less 4 ? 6 less 5 ? 

20. How mEuiy are 7 less 2 ? 7 less 3 .? 7 less 4 ? 7 less 6 ? 

21. How many are 8 less 6 ? 8 less 5? 8 less 2? 8 less 
4? 8 less 1.^ 

22. How many are 9 less 2 ? 9 less 4 ? 9 less 5 ? 9 less 
7? 9 less 3.? 

23. How many are 10 less 8 ? 10 less 7 ? 10 less 5 ? 10 
less 3 ? 10 less 1 ? 

24. How many are 11 less 9? 11 less 7 ? 11 less 5 ? 11 
less 3 ? 11 less 4 ? 

25. How many are 12 less 10 ? 12 less 8 ? 12 less 6<? 12 
less 4.^ 12 less 7? 

26. How many are 13 less 11 ? 13 less 10 .> 13 less 7. > 
13 less 9? 13 less 5.^ 

27. How many are 14 less 11 ? 14 less 9 ? 14 less 8 > 14 
less 6.^ 14 less 7.^ 14 less 3? 

28. How many ara 15 less 2 ? 15 less 4 ? 15 less 5 ? 15 
less 7? 15 less 9? 15 less 13 ? 

29. How many ar© 16 less 3 ? 16 less 4 ? 16 less 7 ? 16 
less 9? 16 less 11? 16 less 15? 

30. How many are 17 less 1 ? 17 less 3 ? 17 less 5 ? 17 
less 7? 17 less 8? 17 less 12 ? 

31. How many are 18 less 2 ? 18 less 4 ? 18 less 7 ? 18 
less 8? 18 less 10? 18 less 12? 

32. How many are 19 less 1 ? 19 less 3 ? 19 less 5 ? 19 
less 7? 19 less 9? 19 less 16 ? 
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33. How many are 20 less 5 ? 20 less 8? 20 less 9 ? 20 

less 12 ? 20 less 15 ? 20 less 19 ? 

34. Bought a horse for 60 dollars, and sold him foir 90 dol- 
lars ; how much did I gain ? 

Illustration. — We may divide the two prices of the horse 
into tens, and subtract the greater from the less. Thus 60 
equals 6 tens, and 90 equals 9 tens ; 6 tens from 9 tens leave 
3 tens or 30. Therefore I gained 30 dollars. 

35. Sold a wagon for 70 dollars, which cost me 100 dol- 
lars ; how much did I lose ? 

36. John travels 30 miles a day, and Samuel 90 miles ; what 
is the difference ? 

37. I have 100 dollars, and after I shall have given 20 to 
Benjamin, and paid a debt of 30 dollars to J. Smith, how many 
dollars have I left ? 

38. John Smith, Jr. had 170 dollars; he gave his oldest 
daughter, Angeline, 40 dollars^ his youngest daughter, Mary, 
50 dollars, his oldest son, James, 30, and his youngest son, 
William, 20 dollars; he also paid 20 dollars for his taxes; 
how many dollars had he remaining ? 

Art. S6« The pupil, having solved the preceding questions, 
will perceive, that 

Subtraction is the taking of a less number from a greater 
to find the difference. 

The greater number is called the Minuend^ and the less 
number, the Subtrahend,^ The answer,- or number found by 
the operation, is called the Difference or Remainder, 

Art. 917 • Signs. — Subtraction is denoted by a short hori- 
zontal line, thus — , signifying minus or less. It indicates that 
the number following is to be taken from the one that precedes 
it The expression 6 — 2 = 4 is read, 6 minus, or less, 2 is 
equal to. 4. 



* The words minuend and subtrahend are derived ^om two Latin 
words, the former firom minuendum, which signifies to be diminished or 
made less, and the latter from subtrahendum^ which means to be sultraeted 
or taken away. 



Questions. — Art. 26. W^hat is subtraction ? What is the greater number 
called? What is the less number called? What the answer? — Art. 27. 
What is the sign of subtraction ? What does it signify and indicate ? 
3* 
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ExEBGISES FOB THE SlATE. 

Art. 38* Method of operation, when the numbers are large, 
and each figure in the subtrahend is less than the figure above 
it in the minuend. 

Ex. 1. Let it be required to take 245 from 468, and to find 
their difference. Ans. 223. 

opBRATioN ^^ *^ Operation, we place the less num- 

•hi' J A o o her under the greater, units under units, 

o T u A A tens under tens, &c., and draw a Une be- 

Subtrahend 245 Iqw them. We then begin at the right 

Remainder223 "^^^^'.K 5?^\f ^^^ ® fc\^' "^"^ 
write the 3 directly below. We then say, 

4 from 6 leaves 2, and write the 2 below the line, as before, and pro- 
ceed with the next figure and say, 2 from 4 leaves 2, which we also 
write below. We thus find the difference to be 223. 

Art. 30. First Method of Proof. — Add the remainder 
and the subtrahend together, and their sum will be equal to the 
minuend, if the work is right. 

This method of proof depends on the obvious principle. 
That the greater of any two numibers is equal to the less added 
to th0 difference between them. 

Examples for Practice. 
2. 2. 3. 3. 

OPBRATION. OPBBATION AMD PBOOF. OPBKATION. OPX&AnON AND PBOOY. 



Minuend 5 47 
Subtrahend 2 3 5 


547 
235 


986 
763 


986 
763 


Remainder 312 


312 

Min. 547 


223 


223 

Min. 9 8 6 


4. 
From 6 8 4 
Take 462 


5. 
735 
523 


6. 
864 
651 


7. 
948 
74(5 



8. A farmer paid 539 dollars for a span of fine horses, and 
sold them for 425 dollars ; how much did he lose ? 

9. A farmer raked 896 bushels of wheat, and sold 675 
bushels of it ; how much did he reserve for his own use ? 



Questions. — Art. 28. How are numbers arranged for subtraction 7 Where 
do you begin to subtract ? Why 1 Where do you write the difference ? — 
Art 29. What is the first method of proving subtraction t What is the rea« 
son of this proof, or on what principle does it depend 7 
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10. A gentleman gave his son 3692 dollars, and his daugfa' 
ter 1212 dollars less than his son ; how much did his daughter 
receive ? 

Art. 30* Method of operation when any figure in the 
subtrahend is greater than the figure above it in the minuend. 

Ex. 1. If I have 624 dollars, and lose 342 of them, how 
many remain ? Ans. 282. 

opBRATioN. In performing this example, we first take 
Minuend 6 2 4 the 2 units from the 4, and, find the difference 
Subtrahend 3 42 to be 2, which we write directly under the 

figure subtracted. . We then proceed to take 

Remainder 2 82 the 4 tens from the 2 tens above it ; but we 
here find a difficulty, since the 4 is greater than 2, and cannot be sub- 
tracted from it We therefore add 10 to the 2, which makes 12, and 
then subtract 4 from 12 and 8 remains, which we write directly below. 
Then, to compensate for the lOlthus added to the 2 in the minuend, 
we add one to the 3 in the next higher place in the subtrahend, which 
makes 4, and 'subtract 4 from 6, and 2 remains. The remainder, 
therefore, is 282, 

The reason of this operation depends upon the self-evident i^th, 
Thatf if any two numbers are equaUly increased^ their difference re- 
mains the same. In this example 10 tens, equal to 1 hundred, were 
added to the 2 tens in the upper number, and 1 was added to the 3 
hundreds in the lower number. Now, since the 3 stands in the 
hundreds' place, the 1 added was in fact 1 hundred. Hence, the twa 
numbers being equally increased, the difference is the same. 

Note.— This addition of 10 to the minuend is sometimes called hot- 
rowing 10, and the addition of 1 to the subtrahend is called carrying 1. 

Art. 31* From the preceding examples and illustrations 
in subtraction, we deduce the following general 

Rule. — 1. Place the less number under the greater, units under 
units, tens under tens, dpc, and draw a line under them, 

2. 7^71 commencing with the units, subtract each figure of the sulh 
trahend from the figure above it in the minuend, and write the differ- 
ence below. 



Questions. — Art. 30. How do jrou proceed when a figure of 'the subtra- 
bend ia larger than the one above it in the minaend ? How do yoa compen- 
sate for the 10 which is added to the minuend ? What is the reaaon for this 
addition to the minuend and subtrahend 7 How does it appear that the 1 
added to the subtrahend equds the 10 added to the minuend ? What is the 
addition of 10 to the minuend sometimes called ? The addition of 1 to the 
iobtraheod ? — Art. 31. What is the general rule for subtraction 7 
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* 3. TjT any figure of the subtrahend is larger than the figure above it 
in the minuena, add 10 to that figure of the minuend j and from their 
sum subtract tJie lower figure ; then carry 1 to the next figure of the 
subtrahend^ and subtract as before, till all the figures of the subtrahend 
are subtracted^ and the result will be the difference or remainder. 

Art. 39* Second Method of Proof, — Subtract the remain- 
der or difference from the minuend, and the result will be like 
the subtrahend if the work is right. 

This method of proof depends on the principle, That the 
smaller of any two numbers is equal to the remainder obtained 
by subtracting their difference from the greater. 

Examples for Practice. 
2. 2. 3. 3. 

OPBRATIOir. OPBBATION AND PROOF. OPBRATION. OPERATION AND PROOF. 

Minuend 376 376 53 1 53 1 

Subtrahend 167 167 f 389 389 



Remainder 2 09 



• 4. 

Tons. 

From 97 8 
Take 199 

Ans. 779 

8. 

Miles. 

From 6789 5 
Take 19999 



209 
Sub. 167 
5. 

Gallons. 

67158 
14339 

52819 

9. 

Dollars. 

456798 
190899 



142 



. 142 

Sub. 38 9 



6. 

Pecks. 

14711 
9197 

5514 

10. 

Minutes. 

765321 

177777 



7. 

Feet. 

100000 
90909 

9091 

11. 

Seconds. 

555555 
177777 



12. 

Rods. 

From 100200300400500 
Take 90807060504030 



13. 

Acres. 

1000000000000 
999999999999 



14. From 671111 take 199999. 

15. From 1789100 take 808088. 

16. From 1000000 take 999999. 

17. From 9999999 take 1607. 

18. From 6101507601061 take 3806790989. 



Questions. — Art. 32. What is the second method of proving sabtraction t 
What is the reason for this method of proof, or on what principle does it de- 
pend 7 
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19. From 8054010667811 take 76909748598. 

20. From 7100071641115 take 10071178. 

21. From 501505010678 take 794090589. 

22. Take 99999999 from 100000000. • 

23. Take 44444444 from 500000000. 

24. TaJte 1234567890 from 9987654321. 

25. From 800700567 take 1010101. 

26. Take twenty-five thousand twenty-five from twenty-five 
millions. 

27. Take nine thousand ninety-nine from ninety-nine thou- 
sand. 

28. From one hundred one millions ten thousand one hun- 
dred one take ten millions one hundred one thousand and ten. 

29. From one million take nine. 

30. From three thousand take thirty-three. 

31. From one hundred millions take five thousand. 

32. From 1,728 dollars, I paid 961 dollars; how many re-/ 
main? 

33. Our national independence was declared in 1776 ; how 
many years from that period to the close of the last war with 
Great Britain in 1815 ? 

34. The last transit of Venus was in 1769, and the next will 
be in 187^ ; how many years will intervene ? 

35. In 1830, the number of inhabitants in Bradford was 
1,856, and in 1840 it was 2,222 ; what was the increase ? 

36. How many more inhabitants were there in New York 
city than in Boston, in 1840, there being, by the census of that 
year, 312,710 inhabitants in the former, and 93,383 in the 
latter city ?' 

37. In 1821 there were imported into the United States 
21,273,659 pounds of coffee, and in 1839, 106,696,992 pounds; 
what was the increase ? 

38. By the census of 1840, 11,853,507 bushels of wheat 
were raised in New York, and 13,029,756 bushels in Pennsyl- 
vania ; how many bushels in the latter State mora than in the 
former ? 
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39. The real estate of James Dow is valued at 3,769 dol- 
lars, and his personal estate at 2,648 dollars ; he owes John 
Smith 1,728 dollars, dnd Job Tyler 1,161 dollars; how much 
is Dow worth ? 

40. If a man receive 5 dollars per day for labor, and it cost 
him 2 dollars per day to support 'his family, what will he have 
accumulated at the diose of one week ? 

41. The city of New York owes 9,663,269 dollars, and 
Boston owes 1,698^232 dollars; how much more does New 
York owe than Boston ? * 

42. From five hundred eighty-one thousand take three thou- 
sand and ninety-six. 

43. E. Webster owns 6,765 acres of land, and he gave to 
' his oldest brother 2,196 acres, and his uncle Rollins 1,981 

acres ; how much has he left ? 

44. It was ascertained by a transit of Venus, June 3, 1769, 
that the mean distance of the earth from the sun was ninety- 
five millions one hundred seventy-three thousand one hundred 
twenty-seven miles, and that the mean distance of Mars from 
the sun was one hundred forty-five millions fourteen thousand 
one hundred forty-eight miles.. Required the difference of 
their distances from the sun. 



§IV. MULTIPLICATION. 
Mental Exercises. 

■ Art. 33* When any number is to be added to itself 
several times, the operation may be shortened by a process 
called Multiplication. 

Ex. 1. If a man can earn 8 dollars in 1 week, what will 
he earn in 4 weeks ? 

Illustration. — It is evident, if a man can earn' 8 dollars in 
1 week, in 4 weeks he will earn 4 times as much, and the result 
may be obtained by addition ; thus, 8 + 8-|-8-|-8 = 32;or, 
by a more convenient process, by setting down the 8 but once, 
and multiplying it by 4, the number of limes it is to be repeat- 
ed ; thus, 4 times 8 are ^. Hence in 4 weeks he will earn 
32 dollars. ^ 
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MULTIPLICATION. 



35 



The following table must be thoroughly committed to 
memory before any considerable progress can be made in this 

rule : — 



i 




MULTIPLICATION TABLE. 




2 times 1 are 


2 


3 times 1 are 


3 


4 times .1 ara 


4 


5 limes 1 are 6 


2 times 2 are 


4 


3 times 2 are 


6 


4 times S are 


8 


6 times 2 are 10 


2 tiroes 3 are 


6 


3 times 3 are 


9 


4 times 3 are 


12 


6 tiroes 3 are 16 


2 times 4 are 


8 


3 times 4 are 


12 


4 times 4 are 


16 


6 times 4 ara 90 


2 times 5 are 


10 


3 times 6 are 


16 


4 tiroes »are 


20 


6 times 5 are 26 


2 times 6 are 


12 


3 times 6 are 


18 


4 times 6 are 


24 


6 tipaes 6 are 30 
6 times 7 ve 36 


2 times 7 are 


14 


3 times 7 are 


21 


4 times 7 are 


28 


2 times 8 are 


16 


3 times 8 are 


24 


4 times 8 are 


32 


6 times 8 are 40 


2 times 9 are 


18 


3 times 9 are 


27 


4 times 9 are 


36 


6 tiroes 9 ara 45 


2 times 10 are 


20 


3 times 10 are 


30 


4 times 10 are 


40 


6 times 10 are 60 


2 times 1 1 are 


22 


3 times 11 are 


33 


4 times 11 are 


44 


etimes 11 an 66 


2 times 12 are 


24 


3 times 12 are 


36 


4 times 12 are 


48 


6 times 12 an 60 


6 times 1 are 


6 


7 times 1 are 


7 


8 times 1 are 


8 


9 times 1 are 9 


6 times 2 are 


12 


7 times 2 are 


14 


8 times 2 are 
6 times 3 are 


16 


9 times 2 are 18 


6 tiroes 3 are 


18 


7 times 3 are 


21 


24 


9 times 3 ara 27 


6 times 4 are 


24 


7 tiroes 4 are 


29 


8 tiroes 4 ara 


32 


9 times 4 are 36 


6 times 6 are 


30 


7 times 5 are 


35 


8 times 6 are 


40 


9 times 6 are 46 


6 times 6 are 


36 


7 tiroes 6 are 


49 


8 times 6 are 


48 


9 times 6 are 64 


6 times 7 are 


42 


7 tiroes 7 are 


49 


8 times 7 are 


66 


9 tiroes 7 ara 63 


6 tiroes 8 are 


48 


7 times 8 are 


66 


8 times 8 are 


64 


9 times 8 are 72 


6 times 9 are 


54 


7 tiroes 9 ara 


63 


8 times 9 ara 


72 


9 limes 9 are 81 


6 times 10 are 


60 


7 times 10 are 


70 


8 times 10 are 


80 


9 times 10 ara 90 


6 times 11 ara 


66 


7 times 11 are 


77 


8 times 11 are 


88 


9 times 11 are 99 


6 times 12 are 


72 


7 times 12 are 


84 


8 times 12 are 


96 


9 tiroes 12 are 108 


10 times 1 are 


10 


10 times 11 are 


no 


11 times 8 are 


IS 


12 times 4 are 48 


10 times 2 are 


20 


10 times 12 are 


120 


11 times 9 are 


99 


12 times 6 are 60 


10 times 3 are 
10 times 4 are 


30 
40 






11 times 10 are 
11 times 11 are 


110 


12 times 6 are 72 
12 times 7 are 84 


11 times 1 are 


11 


121 


10 times 6 are 


60 


11 times 2 are 


22 


11 times 12 are 


132 


12 times 8 are 96 


10 times 6 are 
10 times 7 are 


60 
70 


11 times 3 are 
11 times 4 are 


33 
44 






12 times 9 are 108 
12 times 10 ara 120 


12 tiroes 1 are 


12 


10 times 8 are 


80 


11 times 5 are 


66 


12 tiroes 2 are 


94 


12 times 11 are 132 


10 times 9 are 


90 


11 times 6 are 


66 


12 times 3 are 


36 


12 times 12 are 144 


10 times 10 are 


100 


11 times 7 are 


77 









2. What cost 5 barrels of flour at 6 dollars per barrel ? 
Illustration. — If 1 barrel of flour cost 6 dollars, 5 barrels 

will cost 5 times as much ; 5 times 6 are 30. Hence 5 barrels 
of flour at 6 dollars per barrel will cost 30 dollars. 

3. What cost 6 bushels of beans at 2 dollars per bushel } 

4. What cost 5 quarts of cherries at 7 cents per quart ? 

• 5. What will 7 quarts of vinegar cost at 12 cents per quart ? 
6. What cost 9 acres of land at 10 dollars per acre } 
If a pint of currants cost 4 cents, what cost 9 pints ? 
If in 1 penny there are 4 farthings, how majiy in 9 
In 7 pence .^ In 8 pence? In 4 pence .^ In 3 



7. 

8. 
pence ? 
pence ^ 



9. If 12 pence make a shilling, how many pence in 3 shil- 
? In 5 shillings ? In 7 shillings ? Ip 9 shillings ? 
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10. If 4 pecks make a bushel, how many pecks in 2 bushels ? 
In 3 bushels .^ In 4 bushels } In 6 bushels ? In 7 bushels ? 
In 9 bushels ? 

11. If 12 inches make 1 foot, how many inches in 3 feet.^ 
In 4 feei> In 5 feet? In 7 feet.^ In 8 feet? In 9 feet? 
In 10 feet? In 12 feet? 

12. If there be 9 feet in a square yard, how many feet in 4 
yards ? In 5 yards ? In 6 yards ? In 8 yards ? In 9 yards ? 
In 12 yards ? 

13. What cost 3 yards of cloth at 5 dollars per yard ? 4 
yards ? 5 yards ? 6 yards ? 7 yards ? 8 yards ? 9 yards ? 
10 yards ? 11 yards ? 12 yards ? 

14. If 1 pound of iron cost 7 cents, what cost 2 pounds ? 
3 pounds ? 5 pounds ? 6 pounds ? 7 pounds ? 8 pbunds ? 

9 pounds ? 12 pounds ? 

15. If 1 pound of raisins cost 6 cents, what cost 4 pounds ? 
5 pounds ? 6 pounds ? 7 pounds ? 8 pounds ? 9 pounds ? 

10 pounds ? 12 pounds ? 

16. In 1 acre there are four roods ; how many roods in 2 
acres ? In 3 acres ? In 4 acres ? In 5 acres ? In 6 acres ? 
In 9 acres ? 

17. A good pair of boots is worth 5 dollars ; what must I 
give for 5 pairs ? For 6 pairs ? For 7 pairs ? For 8 pairs ? 

18. A cord of good walnut wood may be obtained for 8 
dollars ; what must I give for 4 cords ? For 6 cords ? For 9 
cords ? 

19. What cost 4 quarts of milk at 5 cents a quart, and 8 
gallons of vinegar at 10 cents a gallon ? 

20. If a man eap 7 dollars a week, how much will he earn 
in 3 weeks ? In 4 weeks ? In 5 weeks ? In 6 weeks ? In 
7 weeks ? In 9 weeks ? 

21. If 1 thousand feet of boards cost 12 dollars, what cost 4 
thousand ? 5 thousand ? 6 thousand ? 7 thousand ? 9 
thousand ? 12 thousand ? 

22. If 3 pairs of shoes buy 1 pair of boots, how many pairs 
of shoes will it take to buy 7 pairs of boots ? 

23. If 5 bushels of apples buy 1 barrel of flour, how many 
bushels of apples are equal in value to 12 barrels of flour ? 

24. If 1 yard of canvas cost 25 cents, what will 12 yards 
cost ? 

Illusteation. — The number 25 is composed of 2 tens and 
5 units ; 12 tipies 2 tens are 24 tens ; and 12 times 5 units are 
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60 units, or 6 tens ; 34^ tens added to 6 tens make 30 tens, or 
300. Therefore, 12 yards will cost 300 cents, or 3 dollars. 

25. In 1 pound there are 20 shillings ; how many shillmgs in 
3 pounds ? In 4 pounds ? In 6 pounds ? 

26. A gallon of molasses is worth 25 cents ; what is the 
value of 2 gallons? Of 3 gallons? Of 4 gallons? Of 5 
gallons? Of 6 gallons? Of 9 gallons? 

27. If 12 men can do a piece of work in 16 days, how long 
will it take 1 man to do it ? ' 

28. If a steam-engine runs 28 miles in 1 hour, how far will 
it run in 4 hours ? In 6 hours ? ' >Jn 9 hours ? 

29. If the earth turns on its axis 15 degrees in 1 hour, how 
far will it turn in 7 hours ? In II hours ? In 12 hours ? 

I 30. In a certain regiment there a!re 8 companies, in each 
company 6 platoons, and in each platoon 12 soldiers ; how 
many soldiers are there in the regiment ? 

Art. 34:* The learner, having performed the foregoing 
questions, will perceive that ' 

Mttltiflication is the repetition of a number any proposed 
number of times, and is therefore a compendious method of 
addition. 

In multiplication, three terms are employed, called the 
Multiplicand^ the Multiplier^ and the Product. 

The multiplicand is the number to be multiplied or re- 
peated. 

The multiplier is the number by which we multiply, and 
denotes the number of repetitions to be made. 

The product is the answer, or number produced by the 
multiplication. 

The multiplicand and multiplier are often failed factors. 

Art. 39* Signs. — The sign of multiplication is formed 
by two short lines crossing each other obliquely ; thus, X. 
It shows that the numbers between which it is placed are to 
be multiplied together ; thus, the expression 7 X 5 = 35 is 
read, 7 multiplied by 5 is equal to 35. 

QuxsTioirs. — Art 34. What is muUipltcation 7 What three terms are 
employed ? What is the multiplicaDd 1 What is the multiplier? What is 
the product ? What are the multiplicand and multiplier oflei^ called? — Art. 
35. What is the sign of multiplication ? What does it show ? 
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Exercises fob the Slate. 

Art. 36* Method of operation, when the multiplier does 
not exceed 12. 

Ex. 1. Let it be required to multiply 175 by 7. 

Ans. 1225. 

' j**^?^e"' After having writteD the multiplier un- 

Mult.iplicand 17 5 der the unit figure of the multiplicand , and 

Multiplier 7 drawn a line below it, we multiply the 5 

Product 1 225 ^^ ^® multiplicand by 7, saying, 7 times 

6 are 35, and set down the 5 units directly 

under the 7, and reserve the 3 tens in the mind We then multiply 

the 7 in the multiplicand, saying 7 times 7 are 49, and, adding the 

3 tens which were reserved, we have 52 tens, or 5 hundreds and 2 tens. 

Setting down the 2 tens, and reserving the 5 hundreds, we multiply 1 

by 7, and, adding the reserved 5 hundreds, we have 12 hundreds, which, 

as it completes the multiplication, we set down in full, and the product 

is 1225. 

Examples for Practice. 

2. 3. 4. 
Multiply 8756 4567 7896 
By 4 3 5 

Ans. 35024 13701 39480 

5. 6. 7. 8. 

56807 47893 61657 89765 
5 6 7 9 



284035 287358 431599 807885 

9. Multiply 767853 by 9. 

10. Multiply 876538765 by 8. 

11. Multiply 7064328 by 7. 

12. Multiply 4976387 by 5. 

13. Multiply 8765448 by 12. 

14. Multiply 4567839 by 11. 

15. What cost 8675 barrels of flour at 7 dollars per barrel ? 



Questions. — Art. 36. How must numbers be written for multiplication? 
At which hand do you bedn to multiply ? Why ? Where do you write the 
first or rightrhand figure of the product of each figure in the multiplicand ? 
Why ? What is done with the teps or led-hand figure of each product ? 
How, then, do you proceed when the multiplier does not exceed 12 ? 
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16. What cost 25384 tons of hay at 9 dollars per ton ? 

17. If on 1 page in this book there are 2538* letters, how 
many are there on 11 pages ^ 

Art. ST. Method of operation, when the multiplier ex- 
ceeds 12. 

Ex. 1. Let it be required to multiply 763 by 24. 

Ans. 18312. 

opBBATioN Here we write the multiplicand and 

Multiplicand 7 6 3 ?i^S^^' as before and proceed to mul- 
■M w y o A ^Pv tbe multiplicand by 4, the unit fig- 

Mumplier ^ ^^^ ^f t^e multiplier, precisely as in Art. • 

3 52 ^^* We then, in like manner, multiply 
15 2 6 ^^ multiplicand by the 2 tens in the mul- 

tiplier, taking care to set the first figure 

Product 18 312 obtained by this multiplication directly 

under the 2 of the multiplier, and, adding 

together the products obtained by the two multiplications and placed 

as in the operation, we have the full product of 763 multiplied by 24, 

which is 18312. 

Art, 38* The preceding examples sufficiently illustrate 
the principle and method of multiplication ; and the learner is 
now prepared to understand and apply the following general 

Rule. — 1. Place the larger number uppermost for the multiplicand^ 
and the smaller number under it for a multiplier^ arranging units under 
units ^ tens under tens, <^c, 

2, Then multiply each figure of the multiplicand by each figure of 
the multiplier, beginning with the right-hand figure, and carrying for 
every ten as in addition, 

3. If the multiplier consists of more than one figure, the right-hand 
figure of each product must be placed directly under the figure of the 
multiplier that produces it. The sum of the several products will be 
the wJiole product required. 

Note. — When there are ciphers between the significant figures of the 
nialtiplier, pass over them in the operation, and multiply by the signifi- 
cant figures only, remembering to set the first figure of the product 
directly under the figure of the multiplier that produces it. 



Questions. — Art. 37. How do you proceed when the maltiplier exceeds 
12? Where do you set the first figure of each partial product ? Why ? How 
isthe true product found? — Art. 38. What is the general rule for multiplica- 
tion ? When there are ciphers between the significant figures of the multi- 
plier, how, do you proceed ? 
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Art. 89* First Method of Proof . — Multiply the multiplier 
by the multiplicand, and if the result is like the first product, 
the work is supposed to be right. 

The reason' of this proof depends on the principle, Thal^ 
when two or more numbers are multiplied together^ the product 
is the same^ whatever the order of multiplying them, 

Ex. 2. Multiply 7895 by 56. 

OPBBATION. 

Multiplicand 7 8 9 5 
Multiplier 56 

47370 
39475 



Product 442120 



Ans. 442120. 


PI1009. 

56 

7895 


280 
504 
448 
392 



Product 442120 



Note. — The common mode of proof in business is to divide the prod- 
uct by the multiplier, and, if the work is right, the quotient will be like 
the multiplicand. This mode of proof anticipates the principles of 
division, and therefore cannot be employed without a previous knowledge 
of that rule. ^ 

Art. 40* Second Method of Proof — Begin at the left 
hand of the multiplicand, and add together its successive figures 
toward the right, till the sum obtained Equals or exceeds the 
number nine. If it equals it, drop the nine, and begin to add 
a^in at this point, and proceed till you obtain a sum equal to, 
or greater than, nine. If it exceeds nine, drop the nine as 
before, and carry the excess to the next figure, and then con- 
tinue the addition as before. Proceed in this way till you have 
added all the figures in the multiplicand and rejected all the 
nines contained in it, and write the final excess at the right 
hand of the multiplicand. 

Proceed in the same manner with the multiplier, and write 
the final excess under that of the multiplicand. Multiply these 
excesses together, and place the excess of nines in their 
product at the right. 

Then proceed to find the excess of nines in the product 
obtained by the original operation ; and, if the work i& right, 

Questions. — Art. 39. How is multiplication proved by the first method Y 
What is the reason for this method of proof? What is the common mode of 
proof in business ? — Art. 40. What is the second method of proving mul- 
tiplication 7 
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the excess thus found will be equal to the excess contained in 
the product of the above excesses of the multiplicand and 
multiplier. 

Ex.3. 

OPERATION. 

Multiplicand 12 34 5= 6 excess. % 

Multiplier 2231 = _8^ excess. 

12345 48 = 3-^ 
37035 
24690 I. Proof. 

2469 

Product 27541695 = 

Note. — This method of proof, though perhaps sufficiently sure for 
common purposes, is not always a test of the correctness of an operation. 
If two or more figures in the work should be transposed, or the value of 
one figure be just as much too ^eat as another is too small, or if a nine 
be set down in the place of a cipher, or the contrary, the excess of nines 
will be the same, and still the work may not be correct. Such a balance 
of errord will not, however, be likely to occur. 

Examples for Practice. 
4. 5. 
Multiply 67895 78956 
By 36 47 

407370 552692 

203685 315824 

Ans. 2444220 3710932 . 

6. 7. 

Multiply 89325 47896 

By 901 2008 

89325 383168 

803925 95792 



Ans. 80481825 96175168 

8. What cost 47 hogsheads of molasses at 13 dollars per- 
hogshead } 

9. What cost 97 oxen at 29 dollars each .? 



Questions. — Is this method of proof always a true test of the correctness 
of an operation 7 What is the reason for this method of proof 7 
4* 
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10. Sold a farm contaming 367 acres, mt 97 ddian per 
acre ; what was the amount ? 

11. An army cf 17006 men receive each 109 dollars as 
their annual pay ; what is the amount paid the whole army ? 

. 12. If a mechanic deposit annually. in the Savings Bank 407 
ooUars, what will be the sum deposited in 27 years ? 

13. If a man travel 37 miles in 1 day, how far will he travel 
in 365 days ? 

14. If there be 24 hours in 1 day, how many hours in 365 
days? 

15. How many gallons in 67 hogsheads, there being 63 
gallons in each ? 

16. If the expenses of the Massachusetts Legislature be 
1839 dollars per day, what will be the amount in a session of 
'109 days? 

17. If a hogshead of sugar contains 368 pounds, how many 
pounds in 187 hogsheads ? 

18. Multiply 675 by 476. 

19. Multiply 679 by 763. 

20. Multiply 899 by 981. 

21. Multiply 7854 by 1234. 

22. Multiply 3001 by 6071. 

23. Multiply 7117 by 9876. 

24. Multiply 376546 by 407091. 

25. Multiply 7001009 by 7007867. 

4 26. Multiply five Hundred and eighty-six by nine hundred 
and eight. 

27. Multiply three thousand eight hundred and five by one 
thousan.d and seven. 

28. Multiply two thousand and seventy-one by seven hun- 
dred and six. 

29. Multiply eighty-eight thousand and eight by three thou- 
sand and seven. 

30. Multiply ninety thousand eight hundred and seven by 
one thousand and ninety-one. 

31. Multiply ninety thousand eight hundred and seven by 
nine thousand one hundred and six. 

32. Multiply fifVy thousand and .one by five thousand eight 
hundred and seven. 

33. Multiply eighty thousand and nine by nine thousand and 
sixteen. 
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S4. Multiply forty^seven thousand and thirteen by eighty 
thousand eight hundred and seven. 

Art. 41* A composite number is the product of two or 
teore factors greater than unity or one ; thus 12 is a composite 
number, since it is the product of 3 X 4 ; c^nd also 24 is a 
composite number, since it is the product of 2 X 3 X ^ 

A FACTOR of any number is a name given to one of two or 
more numbers, which, being multiplied together, produce- that 
number ; thus 3 and 4 are factors of 12, since 3 X 4 = 12. 

Art. 4:3* To multiply by a composite number. 

Ex. 1. A merchant bought 15 pieces of broadcloth at 96 
dollars per piece ; how much did he pay for the whole ? 

Ans. 1440 dollars. 

opBHATioN '^^ factors of 15 are 3 and 

n ^ J II • /• 1 • ^' Now if we multiply the 

9 6 dolls., pnce of 1 piece. ^^^^ ^f ^^^ ^^^^ ^y the fatrtor 

3 3, we get the cost of 3 pieces ; 

o Q Q A^Uc r.-i«« ^r Q «;«««o ^uid then, by multiplying the 
2 8 8 dolls., price of 3 pieces. ^^^ ^^ 3'^.^^^^ ^^^^^ |^^^ 

__^ 6, it is evident we obtain the 



14 40 dolls., price of 15 pieces. «<>«* of 15, the number of pieces 
'^ '^ bought, since 16 is equal to 5 

times 3. Hence we adopt the following 

Rule. — Multiply the multiplicand by one of the factors of the mul' 
tiplier, and this product by another , and so on until aU the factors have 
been used as multipliers, and the last product will be the answer, 

NoTK. — The product of any number of factors is the same in what- 
ever order they are multiplied. Thus, 3 X 4 = 12, and 4 X 3 = 12. 

Examples for Practice. 

2. Multiply 30613 by 25 = 5 X 5. 

3. Multiply 1469 by 84 = 7 X 12. 

4. Multiply 7546 by 81, using its factors. 
6. Multiply 7901 by 125, using its factors. 

6. In 1 mile there are 63360 inches ; how many inches in 
45 miles ? 

7. If in 1 year there are 8766 hours, how many hours in 72 
years ? 

QuESTioKs. — Art. 41. What is a cofnpavite number 7 What is a factor of 
any namber 7 —Art. 4S. What are the factors of 15 7 How do we multiply by 
a composite number 7 Repeat the rule. In what order must the factors of a 
composite number be multiplied 7 
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8. If sound moves 1142 feet in a second, how far mrill it 
move in one minute ? 

Aet. 43. To multiply by 10, 100, 1000, &c. 

Ex. 1. In 1 day there are 24 hours; how many hours in 10 
days ? In 100 days ? Answers 240, 2400 hours. 

OPERATION. By a principle of notation, 

Multiplicand 2 4 2 4 the removal of a figure one 

Multiplier 10 10 place to the left increases its 

Product 2^ 2400 ]?J"® ^^ *^' (A^- ^)- J^ 

' r\ L n^/vr^^/x/^ then we annex a cipher to the 

Or thus, 240, 2400. right of 24, the multiplicand, 

each figure is removed one place to the left, and its value is increased 
ten times, or multiplied by 10. If two ciphers are annexed, each 
figure is removed two places to the left, and its value is increased 100 
times, or multiplied by 100 ; every additional cipher increasing the 
value ten times. Hence the propriety of the following . 

Rule. — Annex to the multiplicand all the ciphers of the multiplier ^ 
and the result will be tJie product required. 

Examples for Practice. 

2. Multiply 2356 by 10. 

3. Multiply 5873 by 100. 

4. Multiply 7964 by 1000. 

5. Multiply 98725 by 100000. 

Art. 44. Method of operation when there are ciphers on 
the right hand of the multiplier or multiplicand, or both. 

Ex. 1. What will 600 acres of land cost at 20 dollars per 
acre ? Ans. 12,000 dollars. 

^^^'^^^' In this example the multiplicand may be 
Multiplicand 6 resolved into the factors 6 and 100, and the 
Multiplier 2 multiplier into the factors 2 and 10. Now 

Product 12000 ^^ ^® evident (Art. 42), if these several fac- 

tors be multiplied together, they will produce 
the same product as the original factors, 600 and 20. Thus 6 X 2 s= 
12, and 12 X 100 = 1200, and 1200 X 10 = 12000, the same result 
as in the operation. Hence the following 

Questions. — Art 43. What is the effect of removing a figure one place 
to the left 7 What is the effect of annexing a cipher to any figure or number? 
Two ciphers? &c. What is the rule for multiplying by lO, 100; &c. 7— 
ArL 44. How do you arrange the figures for multiplication, when there are 
ciphers on the right hand of either the multiplier or multiplicand; or both ? 
Why does multiplying the significant figures ana annexing the ciphers produce 
the true product ? 
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Rule. — Set down the significant figures of the multiplier vnder 



those of the multiplicand^ and multiply them together. Then annex as 
many dphers to their product as there are on the right of the multipli- 
cand and multiplier. 

Examples for Peactice. 

2. ' 3 

Multiply 8785324 713378900 

By 3200 70080 

. 17570648 57070312 

26355972 49936523 



Ads. 28113036800 49993593312000 

4. Multiply 8010700 by 9000909. 

5. Multiply 700110000 by 700110000. 

6. Multiply 4070607 by 7007000. ♦ 

7. Multiply 4110000 by 1017010. 

8. Multiply twenty-nine millions two thousand nine hundred 
and nine by four hundred and four thousand. 

9. Multiply eighty-seven millions by eight hundred thousand 
seven hundred. 

10. Multiply one million one thousand one hundred by nine 
hundred nine thousand and ninety. 

11. Multiply forty-nine millions and forty-nuae by four 
hundred and ninety thousand. 

12. Multiply two hundred millions two hundred by two 
millions two thousand and two. 

13. Multiply four millions forty thousand four hundred by 
three hundred th^ee thousand. 

14. Multiply three hundred thousand thirty by forty-seven 
thousand seventy. 

QuxsTioH. — ^What is the rule 7 
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§ V. DIVISION. 

Mental Exercises. 

Art. 4S. When it is required to find how many times one 
number contains another, the process is called Division, 

Ex. 1. A boy has 32 cents, which he wishes to give to 8 of 
his companions, to each an equal number ; how many must 
each receive ? 

Illustration. — It is evident that each boy must receive as 
many cents as the number 8 is contained times in 32. We 
therefore inquire what number 8 must be multiplied by to 
make 32. By trial, we find that 4 is the number ; because 4 
times 8 make 32. Hence 8 is contained in 32, 4 times, and 
the boys ^receive 4 cents apiece. 

The following table should be studied by the learner to aid 
him in solving questigns in Division : — 

DIVISION TABLE. 



2 ia 


2 


1 time 


3 in 


3 


1 time 1 4 in 


4 


1 time 


6 in 


6 


1 time 


2 in 


4 


2 times 


3 ia 


6 


2 times 


^ 4 in 


8 


2 times 


5 in 


10 


2 times 


2 in 


6 


3 times 


3 in 


9 


3 times 


4 in 


12 


3 times 


5 in 


15 


3 times 


2 ia 


8 


4 times 


3 ia 


12 


4 times 


4 in 


16 


4 times 


Sin 


20 


4 times 


2 la 


10 


5 times 


3 in 


15 


5 times 


4 in 


IS 


6 times 


5 in 


25 


5 times 


2 ia 


12 


6 times 


3 ia 


18 


6 times 


4 in 


6 times 


5 in 


30 


6 times 


2 ia 


14 


7 times 


3 ia 


21 


7 times 


4 in 


28 


7 times 


5 in 


35 


7 times 


2 in 


16 


8 times 


3 in 


24 


8 times 


4 in 


32 


8 times 


5 in 


40 


8 times 


2 ia 


18 


9 times 


3 in 


27 


9 times 


4 in 


36 


9 times 


6 in 


45 


9 times 


2 ia 


20 


10 times 


3 ia 


30 


10 times 


4 in 


40 


10 times 


5 in 


60 


10 times 


2 ia 


22 


11 times 


3 ia 


33 


11 times 


4 in 


44 


11 times 


5 in 


55 


11 times 


2 in 


24 


12 times 


3 ia 


36 


12 times 


4 in 


48 


12 times 


6 in 


60 


13 times 


6 ia 


6 


1 time 


7 ia 


7 


1 time 


8 in 


8 


1 time 


9 in 


9 


1 time 


6 ia 


12 


2 times 


7 ia 


14 


2 times 


8 in 


16 


2 times 


9 in 


18 


2 times 


6 ia 


IS 


3 times 


7 ia 


21 


3 times 


8 in 


21 


3 tijnes 


9 in 


27 


3 times 


6 in 


24 


4 times 


7 ia 


23 


4 times 


8 in 


32 


4 times 


9 in 


36 


4 times 


6 ia 


30 


6 times 


7 ia 


35 


6 times 


8 in 


40 


6 times 


9 in 


45 


5 times 


6 ia 


36 


6 times 


7 in 


42 


6 times 


8 in 


48 


6 times 


9 in 


64 


6 times 


6 ia 


42 


7 times 


7 ia 


49 


7 times 


8 in 


56 


7 times 


9 in 


63 


7 times 


6 ia 


48 


8 times 


7 ia 


66 


8 times 


8 in 


64 


8 times 


9 in 


72 


8 tiroes 


6 ia 


51 


9 times 


7 in 


63 


9 times 


8 in 


72 


9 times 


9 in 


81 


"9 times 


6 ia 


60 


10 times 


7 ia 


70 


10 times 


8 in 


80 


10 lim^ 


9 in 


90 


10 times 


6 ia 


66 


11 times 


7 ia 


77 


11 times 


8 in 


83 


11 times 


9 in 


99 


11 times 


6 ia 


72 


12 times 


7 in 


84 


12 times 


8 in 


96 


12 times 


9 in 


lOS 


12 times 


10 in 
10 in 
10 in 
lOin 
10 ia 


10 


1 time 


10 in 


110 


11 times 


11 in 


88 


8 times 


12 in 


43 


4 times 


20 
30 
40 
50 


2 times 


10 in 120 


12 times 


11 in aa 
11 in 110 


9 times 
10 times 


12 in 
12 in 


60 

72 


6 times 
6 times 


3 times 

4 times 


11 in 


11 


1 time 


11 iu 


121 


11 times 


12 in 


84 


7 times 


6 times 


11 in 


22 


2 times 


11 in 132 


12 times 


12 in 


96 

ma 


8 times 

9 times 
10 times 


10 ia 
10 ia 
10 ia 
10 ia 


60 
70 
80 
90 


6 times 

7 times 


11 in 
11 in 


33 

44 


3 times 

4 times 


12 in 


12 


1 time 


12 in lyfo 
12 in 120 


8 times 

9 Ames 


11 in 


55 


5 times 


12 in 


24 


2 times 


12 in 132 


11 times 


11 in 


66 


6 times 


12 in 


36 


3 times 


12 in 144 


12 times 


10 in 100 


10 times 


11 in 


77 


7 ilrtu^ 
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2. A farmer received 8 dollars for 2 sheep ; what was the 

price of each? 

Illustration. — It is evident, if he received 8 dollars for 2 
sheep, for 1 sheep he must receive as many dollars as 2 is 
contained times in 8 ; 2 is contained in 8, 4 times, because 4 
times 2 are 8. Hence 4 dollars was the price of each sheep. 

3. A man gave 15 dollars for 3 barrels of flour ; what was 
the cost of each barrel ? 

4. A lady divided 20 oranges among her 5 daughters ; how ^ 
many did each receive ? 

5. If 4 casks of liise cost 12 dollars, what costs 1 cask ? 

6. A laborer earned 48 shillings in 6 days; what did he 
receive per day ? 

7. A man can perform a certain piece of labor in 30 days ; 
how long will it take 5 men to do the same ? 

8. When 72 dollars are paid for 8 acres of land, what costs 
1 acre ? What cost 3 acres ? 

9. If 21 pounds of flour can be obtained for 3 dollars, how 
much can be obtained for 1 dollar? How much for 8 dollars ? 
How much for 9 dollars ? 

10. Gave 56 cent^ for 8 pounds of raisins ; what costs 1 
pound ? What cost 7 pounds ? ' 

11. If a man walk 24 miles in 6 hours, how far will he walk 
in 1 hour ? How far in 10 hours ? 

12. Paid 56 dollars for 7 hundred weight of sugar ; what 
costs 1 hundred weight ? What cost 10 hundred weight ? 

13. If 5 horses will eat a load of hay in 1 week, how long 
would it last 1 horse ? 

14. In 20, how many times 2 ? How many times 4 ? How 
many times 5 ? How many times 10 ? 

15. In 24, how many times 3 ? How many times 4 ? How 
many times 6 ? How many times 8 ? 

16. How many times 7 in 21 ?, In 28 ? In 56 ? In 35 ? 
In 14? In 63? In 77? In 70? In 84? 

17. How many times 6 in 12? In 36? In 18 ? In 54? 
Li60? In 42? In 48? In 72? In 66? 

18. How many times 9 in 27 ? In 45 ? In 63 ? In 81 ? 
In 99? In 108? 

19. How many times 11 in 22 ? In 55 ? In 77 ? In 88 ? 
In 110? In 132? 

20. How many times 12 in 36 ? In 60 ? In 72 ? In 84 ? 
In 120? In 144? 
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Aht. 46* The pupil will now perceive, that 

Division is the process of finding how many times one 
number is contained ih. another. 

In division there are three principal terms ; the Dividend, 
the Divisor^ and the Quotient^ or answer. 

The dividend is the number to be divided. 

The divisor is the number by which we divide. 

The quotient * is the number of times the ditisor is con- 
tained in the dividend. 

When the dividend does not contain the divisor an exact 
number of times, the excess is called a remainder^ and may be 
re^rded as & fourth term in the division. The remainder, 
bemg part of the dividend, will always be of the same denomi- 
nation or kind as the dividend, and must always be less than 
the divisor. • 

Aet. 47. Signs. — The sign of division is a short horizon- 
tal line, with a dot above it and another below ; thus, -*-. It 
shows that the number before it is to be divided by the number 
efter it. The expression 6 -r- 2 = 3 is read, 6 divided by 2 
is equal to 3. 

Division is also indicated by writing •the dividend above a 
short horizontal line and the divisor below, thus f . The ex- 
pression f = 3 is read, 6 divided b^ 2 is equal to 3. 

There is a third method of indicating division by a curved 
line placed "between the divisor and dividend. Thus the ex- 
pression 6)12 shows that 12 is t6 be divided by 6. 

Exercises for the Slate. 

Art. 48. The method of operation by Short Division^ or 
when the divisor does not exceed 12. 

Ex. 1. Divide 7554 dollars equally among 6 men. 

Ans. 1259 dollars. 



* Qifofo'ent is derived from the Latin word quoties, which signifies how 
often^ or how many times. 

Questions. — Art. 46. What is division 7 What are the three principal 
terms in division 1 What is the dividend ? What is the divisor ? What is 
the quotient ? What the remainder 7 What will be the denomination of the 
remainder 1 How does it compare with the divisor ? — Art. 47. What is the 
first sign of division, and what does it show 7 What is the second, and what 
does it show 7 . What is the third, and what does it show 7 ^ Art. 48. What 
is short division 7 
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n- • ^\ ^fT^^Tw J J ^^ performing this question, we 

Divisor 6) 7554 Dividend, first inquire how many times 6, the 
12 5 9 Quotient divisor, is contained in 7, the first 
figure of the dividend, and find it 
to be 1 time, and 1 remaining. We write the quotient figure, 1 , direct- 
ly under the 7, and then imagine the 1 remaining to be placed before 
the next figure of the dividend, which is 5, thus forming the number 
15. We then inquire how many times 6, the divisor, is contained in 
15, and find it to be 2 times, with a remainder of 3. The 2 being 
written under the 5, we next imagine the 3 (remainder) to be placed 
.before the next figure of the dividend, which is 5, and we have 35, 
which, being divided by 6, gives 6 for the quotient, with 5 for a re- 
mainder. Writing down the quotient figure as before, and imagining 
the remainder io ^ placed before the 4 in the dividend, we have 54, 
which, divided by 6, gives 9 as a quotient, which we write under the 
figure, and which completes the operation, giving 1259 as the 
quotient, or the number of times which the dividend 7554 contains the 
divisor 6. 

Art. 4L9« From the foregoing illustration we deduce the 
following 

Rule. — 1 . Write the divisor at the left hand of t)ie dvojidend, with a 
curved line between them, and draw a horizontal line under t^e dividend. 

2. Then inquire how many times the divisor is contained in the left- 
hand figure of the dividend, or figures if more than one is necessary to 
contain it, and place the result below the line, directly under the last 
figure of the dividend taken, as the first figure of the quotient. If tltere 
be no remainder, proceed in the same manner with each of the subsequent 
figures of the dividend, 

3. But if there be a remainder after dividing the first or any subse- 
quent figure of the dividend, regard that remainder as prefixed to the 
next figure of the dividend, and then inquire how many times the divisor 
is contained in t/te number thus formed, and place the quotient figure 
underneath, as before. Proceed in this way, until all the figures of the 
dividend are divided, 

4. If, in any instance, the divisor is greater than the figure to be 
dtoided in the dividend, and therefore cannot be contained in it, a cipher 
must be written in the quotient, and the undivided figure must be re- 
garded as prefixed to the next figure of the dividend. 

5. If there is a remainder efter dividing the last figure of the divi- 
dend, it may be placed at the right hand of the quotient and marked Re- 
mainder, or be written over the divisor, unth a horizontal line betvoeen 
them, and annexed to the quotient. 

Questions. — How are the numbers arranged for short division 7 At 
which hand do you besin to divide ? Why not begin at the right; where you 
begin to multiply 7 Where do you write thg quotient 7 If there is a remainder 
after dividing a figure, what is done with it? — Art. 49. What is the rale for 
short division 7 , 

5 
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Art. SO. First Method of Proof. — Multiplj' the divisor 
and quotient together, and to the product add the remainder, if 
there is any, and, if the work is right, the sum thus obtained 
will be equal to the dividend. 

Note. — It will be seen, from this method of proof, that division is the 
reverse of multiplication. The dividend answers to the produetj the 
divisor to one of the factors, and' the quotient to the other. 

Examples for Practice. 
2. Divide 6375 by 5. 



OPERATION. 

Divisor 5) 6 3 7 5 Dividend. 


PROOF. 

127 5 Quotient. 


1 2-7 5 Quotient. 


5 Divisor. 


• 


63 7 5 Dividend. 


3. 4. 


5. 


3)7893762 4)4763256 


5)3789565 


2631254 1190814 




6. ' 7.- 


8. 


6)876^389 7)987635 


8)378532 


9. 10. 


11. 


9)8953784 11)7678903 


12)6345321 




Qaotients. 


12. Divide 479956 by 6. 


799921 


13. Divide 385678 by 7. 


55096f 


14. Divide 438789 by 8. * 


54848f 


15. Divide 1678767 by 9. 


186529f 


16. Divide 11497583 by 12. 


95813H^ 




Quotients. Rem. 


17. Divide 5678956 by 5. 


1 


18. Divide 1135791 by 7. 


6 


19. Divide 1622550 by 8. 


6 


20. Divide 2028180 by 9. 


3 


21. Divide 2253530 by 12. 


2 


22. Divide 1877940 by 11. 


9 


Sum of the quotients, 


2084732 27 



Questions. — Art 50. How is short division prored ? Of what is divis- 
ion the reverse ? To what do the three terms in division answer in multi- 
plication ? What, then, is the reason for this proof of division ? 
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23. Divide 944,580 dollars equally among 12 men, and what 
will be the share of each ? 

24. Divide 154,503 acres of land equally among 9 per- 
sons. 

25. A plantation in Cuba was sold for 7,011,608 dollars, 
and the amount was divided among 8 persons. What was paid 
to each person ? 

26. A prize, valued at 178,656 dollars, is to be equally 
divided among 12 men ; what is the share of each ? 

27. Among i men,' 67,123 bushels of wheat are to be dis- 
tributed ; how many bushels does each man receive ? 

28. If 9 square feet make 1 square yard, how many yards 
in 895,347 square feet ? 

29. A township of 876,136 acres is to be divided among 8 
persons ; how many acres will be the portion of each .? 

30. Bought a farm for 5670 dollars, and sold it for 7896 dol- 
lars, and I divide the net gain among 6 persons ; what does 
each receive ? 

31. If 6 shillings make a dollar, how many dollars in 7890 
shillings ? 

Art. tSl* The method of operation by Long Division^ or 
when the divisor exceeds 12. 

Ex. 1. A gentleman divided 896 dollars equally among his 
7 children ; how much did each receive ? Ans. 128 dollars. 

opBBATioN. Haying set down the divisor 

Dividend. and dividend as in short divis- 

Divisor 7)896(128 Quotient, ion, we draw a curved line at 

7 the right of the dividend, to 

— mark the place for the quo- 

1 9 tient. We then inquire how 

1 4 many times 7, the divisor, is 

_ ^ contained in 8, the left-hand 

^ ^ figure of the dividend ; and, 

56 finding it to be 1 time, we 

write the 1 in the quotient, and 

QuESTioKS. — Art. 61. What is long division? What is the diflference 
between long division and short division ? How do you arrange the narobera 
for long division 7 What do you first do after arranging the numbers for long 
division ? Where do you place the figures of the quotient? 
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multiply the divisor, 7, by it, placing the product, 7, under the 8, 
from which we subtract it, and to the right of the remainder, 1, bring 
down 9, the next figure of the diyidend, making 19. We now 
inquire how many times 7 is contained in 19, and place the number, 
2, at the right of the quotient figure before obtained. We then 
multiply the divisor by it, and place the product under the 19, and 
subtract as before, and to the remainder, 5, we bring down 6, the next 
and last figure of the dividend, making 56. We proceed, as before, 
to find the next quotient figure, and, after subtracting the product of 
the divisor multiplied by it, from 56, find there is no remainder left. 
Hence we learn that each one of the 7 children must receive 128 
dollars. 

Note. — The preceding example, and the four that follow, are usually 
performed by short division^ but are here introduced to illustrate more 
clearly the method of operation by long division. 

Examples fob Practice. 

2. Divide 1728 by 8. 
a Divide 987656 by 11. 
4: Divide 123456789 by 9. 
5. Divide 390413609 by 12. 

Ex. 6. A gentleman divided 4712 dollars equally among his 
19 sons ; what was the share of each? Ans. 248 dollars. 

Having arranged the di- 
oPBRATioN. ,^^y ^j dividend as be- 

JJiViaena. fore, we first innuire bow 

Divisor 1 9) 4 7 1 2 (2 4 8 Quotient, ^y ^^ ig^ ^l^ divisor, 
38 is contained in 47, the two 

left-hand figures of the div- 
idend : and finding it to be 

2 times, we write the 2 in 

^52 the quotient, multiplv the 

% tLo divisor by it, and subtract 

the product from the 47; 
and to the right of the re- 
mainder, 9, bring down 1, the next figure of the dividend, making 91. 
We next inquire how many times 19 is contained in 91, place the 
number, 4, in the quotient, then multiply and subtract as before, 
and to the remainder, 15, bring down 2, the last figure of the divi- 
dend, and, proceeding as before, after finding the quotient figure, 
no remainder is left. Hence the share of each of the 19 sons is 248 
dollars. 

— \ 

Questions. — After the qQotient figare is found, what is the next thinff you 
do 1 Where do you place the product ? What do you next do 1 What is 
the next step 7 How do you then proceed ? Is long division the same in 
principle as snort division ? 



8ICT. T.]' DIVISION. 58 

Art. sis* From the preceding illustrations, the pupil will 
perceive the propriety of the following general 

Rule. — 1. Write down the divisor and dividend as in short dtvis- 
ion, and draw a curved line at the right hand of the dividend, 

2. Then inquire how many times the divisor is contained in an equal 
number of figures on the left hand of the dividend, or in one more, if 
an equal nurnber will not contain the divisor, and place the result in the 
quotient at the right hand of the dividend, 

3. Multiply the divisor by the quotient figure, writing the product 
under the figures of the dividend that were taken. Subtract this prod- 
uct from the figures of the dividend above it, and to the right of the 
remainder bring down the next figure of the dividend, 

4. Find how many times the divisor is contained in the number thus 
formed; place the figure denoting it at the riglU hand of the former 
quotient figure; multiply the divisor by it, and subtract the product 
from the number divided, and to the remainder bring down the neat ' 
figure of the dividend, as before. Thus proceed until all the figures of 
the dividend are divided; and if there is a remainder, write it as di- 
rected in the preceding rule. 

Note 1. — The proper remainder ia in all cases less than the divisor. 
Ifj in the course of the operation, it is at any time found to be larger than 
the divisor, it will show that there is an error in the work, and that the 
quotient figure should be increased. 

Note 2. — If, at any time, the divisor, multiplied by the quotient 
figure, produces a product larger than the part of the dividend used, it 
shows that the quotient figure is too large, and must be diminished. 
, Note 3. — It will oflen happen, that, when a figure is brought down, 
the number wijl not contain tne divisor, and in that case a cipher must 
be placed in the quotient, and another figure of the dividend brought 
down, and so on until the number is large enough to contain the divisor. 

Art. tS3* Second Method of Proof. — Add together the 
remainder and all the products of the divisor multiplied by the 
several quotient figure^. The result will be like the dividend, 
if the work is right. 

Art. tS4« Third Method. — Subtract the remainder, if 
any, from the' dividend, and divide the difference by the quo- ' 
tient. The result will be like the original divisor, if the work 
is right. 

Note. — The first method of proof (Art. 50) is usually most con- 
venient, and is most commonly employed. 
. % 

Questions. — Art. 62. What is the general rule for long division ? How 
may you know when the quotient figure is too snoall ? How may you know 
when it is too large ? What do you do when the part of the dividend used 
will not contain the divisor?^- Art. 53. What is the second method of proof 
for division ? — Art. 54. What is the third method 7 Can long division be 
proved by the first method of proof (Art. 50) ? 
5* 
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ErA.MPLES FOE PRACTICE. 

Ex. 7. It is required to find how many times 48 is contained 



in 28618. 

OPBRAnON. 

Dividend. 
Divisor 4 8) 28618 (5 96 Quotient. 
240 

461 
432 



298 

288 

1 Remainder. 



Ads. 596. 



PROOF BT ]fTn.TIPUCATION. 

59 6 Quotient 
4 8 Divisor. 



4768 
2384 

28608 

1 Remaindef. 

2 8 618 Dividend. 



8. 

OPBHATIOir. 

Dividend. 
Divisor 2 6) 5698 (2 19 Quotient 
♦+52_ 

49 
+ 26 

238 
+ 234 

+ 4 Remainder. 
9. 

OPBBATION. 

Diridend. 
DiTiior 144) 13824(96 Qaotieot. 

1296 



864 
864 



10. Divide 3276 by 14. 

11. Divide 6205 by 17. 



PROOF BT ADDinOH. 

52 ) 

2 6 > Products. 
234) 
4 Remainder. 

5 6 9 8 Dividend. 



PROOF BT DIVtBXON. 

Dividend. 

96)13824(144PiTi8or. 
96 

422 

• 384 



384 
384 



^ This si^ of addition denotes the several products to be added. 
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12. Divide 3051 by 21. 6 

13. Divide 190850 by 25. 

14. Divide 218579 by 42. 11 

15. Divide 9012345 by 31. 25 

16. Divide 6717890 by 98. 88 

17. Divide 4567890 by 19. 5 

18. Divide 1357901 by 87. 5 

19. Divide 9988891 by 77. 66 

20. Divide 9999999 by 69. 96 

21. Divide 867532 by 59. 55 

22. Divide 167008 by 87. 55 

23. Divide 345678 by 379. 30 

24. Divide 3456789567 by 987. 714 

25. Divide 8997744444 by 345. 234 

26. Divide 4500700701 by 407. 277 

27. Divide 6789563 by 1234. 95 

28. Divide 78112345 by 8007. 4060 

29. Divide 34533669 by 9999. 7122 

30. Divide 99999999 by 3333. 

31. Divide 47856712 by 1789. 962 

32. Divide 345678901765 by 4007. 480 

33. Divide 478656785178 by 56789. 22346 

34. Divide 678957000107 by 10789561. 2295060 

35. Divide 990070171009 by 900700601. 200210510 

36. Divide three hundred twenty-one thousand three hundred 
dollars equally among six hundred seventy-five men. 

87. Four hundred seventy-one men purchase a township 
containing one hundred eighty-six thousand forty-five acres; 
what is the share of each ? . 

38. A railroad, which cost five hundred eighteen thousand 
seventy-seven dollars, is divided into six hundred seventy-nine 
shares ; what is the value of each share ? 

39. Divide forty-two thousand four hundred thirty-five bush- 
els of wheat equally among one hundred twenty-three men. 

40. A prize, valued at one hundred eighty-four thousand 
seven hundred seventy-five dollars, is to be divided equally 
among four hundred seventy-five men ; what is the share of 
each ? 

41. A certain company purchased a valuable township for 
nine millions six hundred ninety-pne thousand eight hundred 
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thirty-six dollars; each share was valued at seven thousand 
eight hundred fifty-four dollars; of how many men did the 
company cf>nsist ? 

42. A tax of thirty millions fifty-six thousand four hundred 
sixty-five dollars is assessed equally on four thousand five hun- 
dred ninety -seven towns ; what sum must each town pay ? 



Art. SUi» Method of operation, when the divisor is a com- 
posite number. 

Ex. 1. A merchant bought 15 pieces of broadcloth for 1440 
dollars, what was the value of each piece ? 

Ans. 96 dollars. 

opKRATioN. The factors of 15 are 3 

3) 1440 dolls., cost of 15 pieces, and 5. Now, if we divide 

r,\ A on J 11 . r a ' ^^^ ^^^^ dollars, the cost 

5) 480 dolls., cost of 5 pieces, of 15 pieces, by 3, we ob- 

9 6 dolls., cost of 1 piece. ^'?. ^^^ ^^}J^' ^}'''') ^ 
' ^ evidently the cost of 5 

pieces, because there are 5 times 3 in 15. Then, dividing 480 dol- 
lars, the cost of 5 pieces, by 5, we get the cost of 1 piece. Hence 
we deduce the following 

Rule. — Divide the dividend by one of the factors^ and the quotient 
thus found by another , and thus proceed till every factor has been made 
a divisor, and the last quotient witt be the true quotient required. 

Examples for Practice. 

2. Divide 765325 by 25 = 5 X 5. 

3. Divide 123396 by 84 = 7 X 12. 

4. Divide 611226 by 81, using its factors. 

5. Divide 987625 by 125, using its factors. 

6. Divide 17472 by 96, using its factors. 

7. Divide 34848 by 132, using its factors. 

Art. 96* Method of finding the true remainder, when 
there are several in the operation. 

Ex. 1. How many months of 4 weeks each are there in 
298 days, and how many days- remaining ? 

Ans. 10 months and 18 days. 

Questions. — Art. 55. What are the factors of 15 ? What do yoa get the 
cost of. in this example, when yoa divide by the factor 3 ? What, when you 
divide by 5 ? Why f What is the rule for ciividing by a composite number ? 
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opsBAnoN. Since there are 7 days in 1 

7) 29 8 week, we first divide the 298 

. . - ^ .J days by 7, and have 43 weeks 

4) 42 — 4 days ) , g , and a remainder of 4. days. 

2 Q 2 weeks / ^ ' Then, since 4 weeks make 

1 month, we divide the 42 
weeks by 4, and have 10 months and a remainder of 2 weeks- 
Now, to find the true remainder in days, it is evident that we must 
multiply the 2 weeks by 7, because 7 days make a week, and to the 
product add the 4 days ; thus 2 X 7»b 14, and 14-1-4 »» 18 days for 
the remainder. Hence the propriety of the following 

Rule. — Multiply each remainder by aU the divisors preceding the 
one whirh produced it ; and the first remainder being added to the sum 
of the products, the amount will he the true remainder. 

Note. — There will be but one product to add to the fint remainder, 
when there are only two divisors and two remainders. « 

Ex. 2. Divifle 789 by 36, using the factors 2, 3, and 6, and 
find the true remainder. Ans. 33. 

OPBKATIOM. FINDmo VHS TRtTB KSHAINSnU 

2) 78 9 5 X 3 X 2 = 30, 1st Product. 

6)l_32-l,2dRem. ii, true Rem. 

2 1 — 5, 3d Rem. 

Examples for Practice. 

3. Divide 934 by 55, using the factors 5 and 11, and find 
the true remainder. 

4. Divide 5348 by 48, using the factors 6 and 8, and find 
the true remainder. 

5. Divide 5873 by 84, using the factors 3, 4, and 7, and find 
the true remainder. 

6. Divide 249237 by 1728, using the factors 12, 6, 6, and 4, 
and find the true remainder. 

Art. tjy. To divide by 10, 100, dec., or 1 with ciphers at 
the right. 

Ex. 1. Divide 356 dollars equally among 10 men, what will 
each man have ? Ans. 35j^ dollars. 

QuKSTioNS. — Art 56. When there are Mveral remainderci, what is the rule 
for findiDg the true remainder ? Will yon give the raatoa for thia rule f 
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opasAnoir. It will be remembered, that, to mul- 

1 10) 3 51 6 *^P^y .^y 10» ^6 annex one cipher, which 

' — removes the figures one place to the 

Quotient 3 5 — 6 Rem. left, and thus increases their value ten 
a i\^ ^f^\(i times. Now it is obvious, that, if we 

KJT tnus, rf Dl D. reverse the process and cut off the rightr 

hand figure by a line, we remove the remaining figures one place to 
the rights and consequently diminish the value of each ten times, and 
thus divide the whole number by 10. The figures on the left of the 
line are the quotient, and the one on the right is the remainder, which 
may be written over the divisor and annexed to the quotient. Hence 
the share of each man is 35-j^ dollars. 

Rule. — Cut off as many figures from the right hand of the divi- 
dend cut there are ciphers in the divisor, and the figures on the left 
hand of tlie separatrix will be the quotient, and those on the right hand 
the remainder. 

Examples for Practice. ^ 

Rem. 

2. Divide 6892 by 10. 2 

3. Divide 4375 by 100. 75 

4. Divide 24815 by 1000. 815 

5. Divide 987654321123 by 100000000. 54321123 

Art. 98* Method of operation, when the divisor has 
ciphers on the right. 

Ex. 1. If 1 divide 5832 pounds of bread equally among 600 
soldiers, what is each one's share ? Ans. 9^J pounds. 

OPERATION. The divisor, 600, may 

1 fO ft\ "^ ft! a 9 be resolved into the fac- 

6) 5 8 — 3 2, 1st Rem. divide by the factor 100, 

— oj T> ^y cutting off two fig- 

9 — 4, 2d Rem. ures at the right, and 

Or thus, 610 0) 5 813 2 ^^\ f^ J?^ *^« q^P^jent 

^ ! and 32 for a remamder. 

9 — 4 3 2 We then divide the quo- 

tient, 68, by the other 
factor, 6, and obtain 9 for the quotient and 4 for a remainder. The 
last remainder, 4, being multiplied by the divisor, lOOJ and 32, the 
first remainder added, we obtain 432 for the true remainder (Art. 56). 
Hence each soldier receives 9|^^g pounds. 

Questions. — Art. 57. How do you divide by 10 ? How does it appear that 
this divides the number by 10 ? What is the rule for dividing by 10, 100, &c.? 
— Art 58. How do you divide by 600 in the example ? How does it appear 
that this divides the number ? 
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Rule. — Cut off the ciphers from the iivisor^ and the same number 
of figures from the right hand of the dividend. Then divide ilie re- 
maining figures of the dividend by the remaining figures of the divisor, 
and the result ujill be the quotient. To complete tlie work, annex to the 
last remainder found by the operation the figures cut off from the div- 
idend, and the whole will form the true remainder. 

Examples for Pbactice. 
I 

Bern. 

2. Divide 3594 by 80. 74 

3. Divide 79872 by 240. 192 
M. Divide 467153 by 700. 253 

5. Divide 13112297 by 8900. "2597 

6. Divide 71897654325 by 700000000. 497654325 

7. Divide 3456789123456787 by 990000. 306787 

8. Divide 4766666000000 by 55550000000. 44916000000 



§ VI. CONTRACTIONS IN MULTIPLICATION AND 
DIVISION.* 

CONTRACTIONS IN MULTIPLICATION. 

Art. 39. To multiply by 25. 

Ex. 1. Multiply 876581 by 25. Ans. 21914525. 

OPERATION. "We first multiply by 100, by 

4) 87 658100 annexing two ciphers to the mul- 

c^ t rx t ^crtc Ti J tiplicand, and since 25, the mul- 

21914525 Product, tiplier, is only one fourth of 100, 

tro diyide by 4 to obtain the true product. 

Rule. — Annex two ciphers to the multiplicand, and divide it by 4, 
and the quotient is the product required. 



* If the principles on which these contractions depend are considered 
too difficult for toe young pupil to understand at this stage of his prog- 
ress, they may be omitted for the present, and attended to when he is 
further advanced. 

QuESTioirs. — What is the rule for dividing when there are ciphers on the 
right of the divisor 1 — Art. 69. What is the rale for multiplytiig by 25 1 
What is the reason for the rule ? 
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Examples for Pbacticb. 

2. Multiply 76589658 by 25. 

3. Multiply 567898717 by 25. 

4. Multiply 123456789 by 25. 

Abt. 60. To multiply by 33^. 

Ex. 1. Multiply 87678963 by 33^. Ans. 2922632100. 

opBUTioK. We first multiply by IQp, 

3) 8767896300 as before, and since 33J, the 

T7rr~ri"r~r~rTT ,^ , ^ multiplier, is only onu third 

2922632100 Product of 100, ■,»; divide by 3 to ol^ 

tain the true product. 

Rule. — Annex two dpJiers to the multiplicand^ and divide it byZ, 
and the quotient is the product required. 

Examples for Practice. 

2. Multiply 356789541 by 33^. 

3. Multiply 871132182 by 33f 

4. IVfultiply 583647912 by 33*. 

Art. 61. To multiply by 125. 

Ex. 1. Multiply 7896538 by 125. Ans. 987067250. 

opBEATiow. We multiply by 1000, by 

8) 7896538000 , annexing three ciphers to the 

oofYA^ryoTn o J * multiplicand, and since 126, 

987067250 Product, the multiplier, is only one 

eighth of 1000, we divide by 8 to obtain the true product. 

Role. — Annex three ciphers to the mulHpUcand, and divide by S^ 
and the qttotient is the product. 

Examples for Practice. 

2. Multiply 7965325 by 125. ' 

3. Multiply 1234567 by 125. 

4. Multiply 3049862 by 125. 

Questions. -- Art. GO. What is the rale for multiplving by S3( ? What is 
the reason for this rule ? — Art 61. What is the rule tor multiplying bj 126 1 
Give the reason for the rule ? 
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Aet. 63. To multiply by any number of 9*8. 

Ex.1. Multiply 4789653 by 99999. Ana. 478960510347. 
opBKATioii. , By adding I to any number 

478965300000 composed of nines, we obtain 

4 7 8 9 65 3 s number expressed by 1 with 

\i^or^/»/v ' g^/v^ai/ «% 1 »* many ciphers annexed as 

4 7.8 960510347 Product, there are nines in the number 
to which 1 is added. Thus, 999 -f- 1 » 1000. Therefore annex- 
ing to the multiplicand as many ciphers as therqpre nines in the mul- 
tipUer is the same thing as multiplying the number by a multiplier 
too large by 1, and subtracting the number to be multiplied from this 
enlarged product will give the true product. 

Rule. — Annex as many ciphers t9 the muUipIicand as there are 9'« 
in the multiplier, and from this number subtract the number to be mul- 
tipUedy and tlte remainder is the product required. 

Examples for Peactice. 

2. Multiply 1234567 by 999. 
8. Multiply 876543 by 999999. 
4. Multiply 999999 by 999999. 

CONTRACTIONS IN DIVISION. 

Art. 63. To divide by 25. 

Ex. 1. Divide 1234567 by 25. Ans. 49882^^. 

opBRATiow Multiplying the dividend by 4 makes 

1234567 ^^ ^^^^ times too great ; therefore, to 

. obtain the true quotient, we must divide 

by 100, a divisor four times greater than 

4 9 3 8 2.6 8 Quotient *^® ^^^ ^"®- '^^^* ^^ ^^ ^y ^^^^^^ 
oft two figures on the right. 

Rule. — Multiply the dividend by 4, and the product, except the last 
two figures at the right,, is the quotient. The last two are hundredths. 

Examples for Practice. 

2. Divide 9876525 by 25. 

3. Divide 1378925 by 25. 

4. Divide 899999 by 25. 

Questions. — Art. 62. What is the rule for multiplying by any number of 
9's ? What is the reason for the rule ? — Art. 63. What is the rule for dhriding 
by 26 7 Give the reason for the rule. 

6 
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Art. 64. To divide by 33^. 

Ex. 1. Divide 6789543 by 33J. Ans. 203686^^^. 

Multiplyinj? the dividend by 3 makes 

6789543 three times too great ; therefore, to 

n obtain the trae quotienl^ we must divide 

f by 100, a divisor three times greater than 

2 3 6 8 6.2 9 Quotient. *^® *^® o^®. This is done by cutting 
off two figures on the right. 

Rule. — Multiply the dividend by 3, and the product, except the last 
two figures at the right, is the quoti&nt. The last two are hundredths. 

Examples fob Pbactice. 

2. Divide 987654321 by 33^. Ans. 29629629^^^^. 

3. Divide 8712378 by 33J. Ans. 261371^^^7. 

4. Divide 4789536 by 33^. Ans. 143686^^;^. 

5. Divide 89676 by 33J. Ans. 2690TV<y 

6. Divide 17854 by 33^. Ans. 535^^^^. 

Art. eS. To divide>y 125. / 

^ Ex. 1. Divide 9874725 by 125. Ans. 78997^?^^. 

Multiplying the dividend by 8 makes 

9^8*7^4 7^2 5 ^* eight times too great ; therefore, to 

Q obtain the true quotient, we must divide 

5 by 1000, a divisor eight times greater 

7899 7. 800 Quotient. ^ban the true one. We do this by cut- 
ting off three figures on the right. 

Rule. — Multiply the dividend by 8, and the product, except the last 
three figures, is the quotient. The last three figures are thousandths. 

Examples foe Practice. 

2. Divide 1728125 by 125. 

3. Divide 478763250 by 125. 

4. Divide 591234875 by 125. 

5. Divide 489648 by 125. Ane. 3917^*0^^. 

6. Divide 836184 by 125. Ans. 6689^^. 



Questions. — Art. 64. What is the rule for dividing by 33^. Give the 
reason for the rule. — Art. 65. What is the rule for dividing by 125 ? What is 
the reason for the rule 7 
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§ Vn. MISCELLANEOUS EXAMPLES, 

INVOLVING THE FOREGOING RULES. 

1. A. bought 73 hogsheads of molasses at 29 dollars per 
hogshead, and sold it at 37 dollars per hogshead ; what did he 
gain ? 

2. B. bought 896 acres of wild land at 15 dollars per acre, 
and sold it at 43 dollars per acre ; what did* he gain ? 

3. N. Gage sold 47 bushels of corn at 57 cents per bushel, 
which cost him only 37 cents per bushel ; how many cents did 
he gain ? 

4. A butcher bought a lot of beef weighing 765 pounds at 
11 cents per pound, and sold it at 9 cents per pound; how 
many cents did he lose ? 

5. A taverner bought 29 loads of hay at 17 dollars per load, 
and 76 cords of wood at 5 dollars a cord; what was the 
amount of the hay and the wood ? 

6. Bought 17 yards of cotton at 15 cents per yard, 46 gal- 
lons of molasses at 28 cents per gallon, ^16 pounds of tea at 76 
cents a pound, and 107 pounds of coffee at 14 cents a pound ; 
what was the amount of my bill ? 

7. A man travelled 78 days, and each day he walked 27 
miles ; what was the length of his journey ? 

8. A man sets out from Boston to travel to New York, the 
distance being 223 miles, and walks 27 miles a day for 6 days 
in succession ; what distance renftains to be travelled ? 

9. What cost a farm of 365 acres at 97 dollars per 
acre? 

10. Bought 376 oxen at 36 dollars per ox, 169 cows at 27 
dollars each, 765 sheep at 4 dollars per head, and 79 elegant 
horses at 275 dollars each ; what was paid for all ? 

11. J. Barker has a fine orchard, consisting of 365 trees, 
and each tree produces 7 barrels of apples, and these apples 
will bring him in market 3 dollars per barrel; what is the 
income of the orchard > 

12. J. Peabody bought of E. Ames 7 yards of his best broad- 
cloth at 9 dollars per yard, and in payment he gave Ames a 
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one-hundred-dollar bill ; how many dollars must Ames return 
to Peabody ? 

13. Bought of P. Parker a cooking-stove for 31 dollars, 7 
quintals of his best fish at 6 dollars per quintal, 14 bushels of 
rye at 1 dollar per bushel, and 5 mill-saws at 16 dollars each ; 
in part payment for the above articles, I sold him eight thou- 
sand feet of boards at 15 dollars per thousand; how much 
must I pay him to balance the account ? 

14. In 1 day there are 24 hours ; how many in 57 idays } 

15. In one pound avoirdupois weight there are 16 ounces;* 
how many ounces are there in 369 pounds ? 

16. In a square mile there are 640 acres ; how many acres 
are there in a town which contains 89 square miles ? 

17. What cost 78 barrels of apples at 3 doUars per bar- 
rel.' 

18. Bought 500 barrels of flour at 5 dollars per barrel, 47 
hundred weight of cheese at 9 dollars per hundred weight, and 
15 barrels of salmon at 17 dollars per barrel ; wnat was the 
amount of my purchase ? 

19. Bought 760 acres of land at 47 dollars per acre, and 
sold J. Emery 171 acres at 56 dollars per acre, J. Smith 275 
acres at 37 dollars per acre, and the remainder I sold to 
J. Kimball at 75 dollars per acre ; how much did I gain by 
my sales ? 

20. Bought a hogshead of oil containing 184 gallons at 75 
cents per gallon ; but 28 gallons having leaked out, I sold the 
remainder at 98 cents per gallon ; did I gEun or lose by my 
bargain ? ^ 

21. Bought a quantity of flour, for which I gave 1728 dol- 
lars, there being 288 barrels ; I sold the same at 8 dollars per 
barrel ; how much did I gain ? 

22. Purchased a cargo of molasses for 9212 dollars, there 
being 196 hogsheads ; 1 sold the same at 67 dollars per hogs- 
head ; how* much did I ^in on each hogshead ? 

23. A farmer bought 5 yoKe of oxen at 87 dollars a yoke ; 
37 cows at 37 dollars each ; 89 sheep at 3 dollars apiece. He 
sold the oxen at 98 dollars a yoke ; for the cows he received 
40 dollars each ; and for the sheep he had 4 dollars apiece. 
How much did he gain by his trade > 
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24. The sum of two numbers is 5482, and the smaller num- 
ber is 1962 ; what is the greater ? 

25. The difference between two numbers is 125, and the 
smaller number is 1482 ; what is the greater ? 

26. The difference between two numbers is 1282, and the 
greater number is 6948 ; what is the smaller ? 

27. If the dividend is 21775, and the divisor 871, what is 
the quotient ? 

28. If the quotient is 482, and the divisor 281, what is the 
dividend ? 

29. If 144 inches make 1 square foot, how many square feet 
in 20736 inches ? 

30. An acre contains 160 square rods ; how many rods in a 
farm containing 769 acres ? 

31. A gentleman bought a house for three thousand forty- 
seven dollars, and a carriage and span of horses for five hun- 
dred seven dollars. He paid at one time two thousand seven- 
teen dollars, and aj another tim^ nine hundred seven dollars. 
How much remains due .? 

32. The erection of a factory cost 68,255 dollars ; supposing 
this sum to b$ divided into 3^5 shares, what is the value of 
each ? 

33. Bought' two lots of wild land; the first contained 144 
acres, for which I paid 12 dollars per acre ; the second con- 
tained 108 acres, which cost 15 dollars per acre. I sold both 
lots at i8 dollars per acre ; what was the amount of gain ? 

34. Sold 17 cords of oak wood at 6 dollars per cord, 36 cords 
of maple at 3 dollars per cord, and 29 cords of walnut at 7 dol- 
lars per cord. What was the amount received ? 

35. Daniel Bailey has a fine farm of 300 acres, which cost 
him 73 dollars per acre. He sold 83 acres of this farm to 
Minot Thayer, for 97 dollars per acre ; 42 acres to J. Russel, 
for 87 dollars per acre ; 75 acres to J. Dana, at 75 dollars per 
acre ; and the remainder to J. Webster, at 100 dollars per acre. 
What was his net gain ? 

36. J. Gale purchased 17 sheep ^or 3 dollars each, 19 cows 
at 27 dollars each, and 47 oxen at 57 dollars each. He sold his 
purchase for 3700 dollars. What did he gain ? 

37. Purchased 17 tons of copperas at 32 dollars per ton. I 
sold 7 tons at 29 dollars per ton, 8 tons at 36 dollars per ton, 

6* 
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and the remainder at 25 dollars per ton. Did I gain or lose, 
and how much ? 

38. John Smith bought 28 yards of broadcloth at 5 dollars 
per yard ; and having lost 10 yards, Jie sold the remainder at 9 
dollars per yard. Did he gain or lose, and how much ? 

39. Which is of the greater value, 386 acres of land at 76 
dollars per acre, or 968 hogsheads of molasses at 25 doUais 
per hogshead ? 

40. Bought of J. Low 37 tons of hay at 18 dollars per ton. 

1 paid him 75 dollars, and- 12 yards of broadcloth at 4 dol- 
lars per yard. How much remains due to Low ? 

41. A purchased of B 40 cords of wood at 5 dollars per 
cord, 9 tons of hay at 17 dollars per ton, 19 grindstones at 

2 dollars apiece, 37 yards of broadcloth at 4 dollars per 3rard, 
and 16 barrels of flour at 6 dollars per barrel ; what is the 
amount of A's bill? , 

42. John Smith, Jr., bought of R. S. Davis 18 dozen of Na- 
tional Arithmetics at 6 dollars per dozen, 23 dozen of Mental 
Arithmetics at 1 dollar per dozen, 17 dozen Family Bibles at 3 
dollars per copy ; what is the amount of the bill ^ 

43. R. Hasseltine sold to John James 169 tons of timber at 
7 dollars per ton, 116 cords of oak wood at 6 dollars per cord, 
and 37 cords of maple wood at 5 doUars per cord ^ James 
has paid Hasseltine 144 dollars in cash, and 23 yards of cloth 
at 4 dollars per yard ; what remains due to Hasseltine f 

44. J. Frost owes me on account 375 dollars, and he has 
paid me 6 cords of wood at 5 dollars per cord, 15 tons of hay 
at 12 dollars per ton, and 32 bushels of rye at 1 dollar per 
bushel. How much remains due to me ? 

45. Grave 169 dollars for a chaise, 87 dollars for a harness, 
and 176 dollars for a horse. I sold the chaise for 187 dollars, 
the harness for 107 dollars, and the horse for 165 dollars. 
What sum have I gained ? 

46. Bought a farm of J. C. Bradbury for 1728 dollars, for 
which I paid him 75 barrels of flour at 6 dollars per barrel, 9 
cords of wood at 5 dollars a cord, 17 tons of hay at 25 dollars 
a ton, 40 bushels of wheat at 2 dollars a bushel, and 65 bushels 
of beans at 3 dollars a bushel ; how many dollars remain due 
to Bradbury ? . 
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% Vm. UNITED STATES MONEY .• 

Art. 06. United States Monet is the legal currency of 
Ae United States. 



TABLE. 



Eagle. 

1 



10 Millsf 
10 Cents 
10 Dimes 
10 Dollars 



Dollars. 

1 

10 



make 



1 Cent, 
1 Dime, 
1 Dollar, 
1 Eagle, 



marked 



DimeA. 
1 
10 
100 



Cents. 

1 

10 

100 

1000 



c. 
d. 
$. 
E. 

Mini. 

10 

100 

1000 

10000 



The denominations of United States money increase from 
right to left, and decrease from left to right, in the same ratio 
as simple numbers. They may therefore be added, subtracted, 
multiplied, and divided according to the same rules. 

In this work dollars are separated from cents by a period or 
dot, and cents from mills by a comma ; thus, $16.25,3 is read, 
sixteen dollars, twenty-five cents, three mills. 

Since cents occupy two places, the place of dimes and of 
cents, when the number of cents is less than 10, a cipher must 
be written before them in the place of dimes ; thus .03, .07, &c. 



* This was formerly, and is now freoaentl^, called Federal Money, be- 
eaase, on the adoption of the Federal Constitation, it was made the cur- 
rency of the Federal Union. 

I The word Mill is from the Latin word miUe (one thousand) ; the 
word Cent from the Latin centum (one hundred) ; the word Dime from 
a French word signifying a tUhe or tenth; and the reason of these names, 
as applied to our coins, is found in the proportion which they respectively 
bear to the dollar. 

The term Dollar is said to be derived from, the Danish word DaUff 
and this from Dale, the name of a town where it was first coined. 

No coin of the denomination of Mills has ever been struck at the mint; 
while, in addition to the pieces named in the foregoing table, half-dimes, 
the quarter and half dollars, and the quarter and half eagles, are in com- 
mon use. 



QDESTioirs.— Art.66. What is United States money? What is it fre- 
oaenUy called ? Repeat the Table of United States Money. What are the 
aenomioations of United States money 1 How do they iacrease from right to 
left ? How are thev added, subtracted, multiplied, and divided ? How are 
dollars, cents, and mills separated ? Why must a cipher be placed before cents, 
when the number is less than 10 ? Why are two places allowed for cents, 
while only one is allowed for mills ? 
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REDUCTION OF UNITED STATES MONEY. 

Art. S7» Reduction of United States Money is changing 
the units of one of its denominations to the units of another, 
either of a higher or lower denomination, without altering their 
value. 

Art. 68. To reduce dollars to cents and mills. 

Ex. 1. Reduce 25 dollars to cents and mills. 

Ans. 2500 cents, 25000 mills. 

OPBRAnON. 

2 5 dollars. We first multiply the 26 dollars by 

10 100 to reduce them to cents, because 

100 cents make 1 doUar; and then 

2 5 00 cents. multiply the cents by 10. to reduce 
1 them to mills, because 10 mills make 

2 5 000 mills. ^"^""^ 

Orthus, 2 5000 mills. 

"Rule. -^ To reduce dollars to cents, annex two ciphers; and to re- 
duce dollars to millSy annex three ciphers. 

Art. 09* To reduce dollars and cents to cents, or dollars, . 
cents, and mills to mills. 

Rule. — Remove the separating point, or points, between the dollars, 
cents, and millSf and give the name of the lowest denomination to the 
whole sum. 

Art. 70. To reduce mills to cents, cents to dollars, and 
mills to dollars, 

Ex. 1. Reduce 25000 mills to cents and dollars. 

Ans. 2500 cents, $ 25. 

OPERATION. 

10)25000 mills. We first divide the mills by 10 

t n /\\ e.i\/\ ^ reduce them to cents, because 10 

10 0) 2500 cents. mills make 1 cent ; and then the cents 

o f; /^/^^^oT« ^y 1^^> ^ reduce them to dollars, 

^ o Qoiiars. because 100 cents make 1 doUar. 

Or thus, 2 510 OjO mills. 

Questions. — Art. 67. What is reduction of United States money t — 
An. 68. What is the rale for reducing dollars to cents and mills ? Give the 
reason for the rule. — Art. 69. How do you reduce dollars and cents to cents, 
or dollars, cents, and mills to mills ? What is the reason for this rule ? 
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Rule I. — To reduce miGs to cents, point off one fifure en the 
right; the. figures on the left of the point will be cents, the figure on 
the right rrdUs. 

Rule II. — To reduce cents to dollars, point off two figures on the 
right; the figures on the left of the point will be dollars, those on the 
right cents. 

Rule in. — To reduce miUs to dollars, point off three figures on 
theright; the figures on the left of the potnt wiUbe dollars; the first 
two on the right cents, and the third miUs, 

Examples for Practice. 

1. Reduce 9 125 to cents. 

2. Reduce 8 345 to mills. 

3. Reduce 297 mills to cents. 

4. Reduce 2682 mills to dollars. 

5. Reduce 4123 cents to dollars. 

6. Reduce 8 156.29 to cents. 

7. Reduce $ 16.42,8 to mills. 

8. Reduce $ 9.87 to mills. 



Art. 71. ADDITION OF UNITED STATES MONEY. 

Rule. — Write dollars under dollars, cents under cents, and mills 
vnder mills, and then proceed as in simple addition. The result wiU be 
ijtetum, in the lowest denomination added, which must be pointed off as 
^ reduction of United States money, (Art. 70.) 

Froof, — The proof is the same as in simple addition. 

Examples for Practice. 
1. 2. 3. 4. 

$.08.1X1. •. ct8. m. •• ct8. m. •• eta. 

4 5.2 4,3 7 5.64,3 16.7 0,5 147.8 6 

13.8 9,6 16.8 9,7 14.0 0,3 7 8 9.5 8 

9 3.5 1,6 43.8 1,6 18.7 1,9 4 9 6.3 7 

52.3 4,3 5 8.31,3 9 7.0P,9 911.3 4 



Ans. 204.9 9,8 194.66,9 146.43,6 2345.15 



Questions. — Art 70. What is the rule for reducing mills to cents t For 
redocing cents to dollars ? For reducing mills to dollars ? Give the reason 
Tor each of these rules. — Art. 71. How must the numbers be written down in 
addition of United States money 7 How added ? Of what denomination is 
tbe sum ? How pointed off 7 Kepeat the rule. 
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5. 


6. . 


7. 


8. 


f . ct8. m. 


•. cts. m. 


•• cu. m. 


•. cts. m. 


7 8 6.7 1,3 


8 7.0 5,9 


9 1.7 6,3 


7 86.71,3 


17 6.0 7,1 


37.81,0 


84.16,1 


3 4 5.67,8 


5 6 7.8 1,9 


81.4 7,5 


10.0 7,0 


9 7.0 1,7 


1 2 3.4 5,6 


40.0 7,8 


5 3.61,5 


8 61.0 9,0 


789i)l,2 


21.15,6 


8 1.17,6 


12 3.47,6 


3 4 5.6 7,8 


8 1.1 7,7 


32.8 1,7 


9 8 7.01,6 


9 1.2 3,4 


3 3.62,1 


5 3.19,6 


3 4 5.7 0,5 


7 1 8.9 0,5 


2 8.0 9,3 


4 1.5 7,0 


3 5 7.09,1 



9. Bought a coat for $ 17.81, a vest for $3.75, a pair of 
pantaloons for $ 2.87, and a pair of boots for $ 7.18 ; what was 
the amount ? 

10. Sold a load of wood for seven dollars six cents, five 
bushels of corn for four dollars seventy-five cents, and seven 
bushels of potatoes for two dollars six cents; what was re- 
ceived for the -whole ? 

11., Bought a barrel of flour for $*6.50, a box of sugar for 
$ 9.87, a ton of coal for $ 12.77, and a box of raisins for 
$2.50 ; what was paid for the various articles.? 

12. Paid 9 4.62^ for a hat, $ 9.75 for a coat, $ 5.75 for a pair 
of boots, and $1.50 for an umbrella; what was paid for the 
whole ? 

13. A grocer sold a pound of tea for $ 0.62,5 ; 4 pounds of 
butter for $ 0.75 ; 4 dozen of lemons for $ 0.87,5 ; 9 pounds 
of sugar for $ 0.80 ; and 3 pounds of dates for 9 0.37,5. What 
was the amount of the bill ? 

14. A student purchased a Latin grammar for $0.75, a 
Virgil for $3.75, a Greek lexicon for $4.75, a Homer for 
$ 1.25, an English dictionary for $3.75, and a Greek Testa- 
ment for $ 0.75 ; what was the amount of the bill ? 

15. Bought of J. H. Carleton a China tea-set for ten dollars 
eighty-two cents, a dining set for nine dollars sixty-two cents 
five mills, a solar lamp for ten dollars fifty cents, a pair of 
vases for four dollars sixty-two cents five mills, and a set of 
silver spoons for twelve dollars seventy-five cents ; what did 
the whole cost ? 
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Art. 7*. SUBTRACTION OF UNITED STATES MONEY. 

Rule. — Write the several denominations of the svlitrahend under 
the corresponding ones of the minuend, and then proceed as in simple 
subtraction; the risult unit be the difference, in the lowest denomination 
in the question, which must be pointed off as in reduction of United 
States money. (Art 70.) 

Proof. — The proof is the same as in simple subtraction. 

Examples foe Practice. 
1. 2. 3. 4. 

•. cts. m. •. cts. •. cts. m. •. cts. 

Min. 6 1.5 8,5 4 7 1.8 1 15 6.0 0,3 1 4 1.7 

Sub. 1 9.1 9,7 1 5 8.1 9 1 9.0 0,9 9 0.9 1 



Rem. 

From 
Take 


4 2.S 8,8 
5. 

•. cts. m. 

7 1.8 6,1 
1 9.1 9,7 


3 1 3.6 2 
6. 

•. cts. m. 

9 1.0 7,1 
1 9.0 9,5 


136^9,4 50.7 9 

7. 8. 

f. cts. m. • 9- cts. m. 

8 15.7 0,1 10 78 1.3 0,3 
9 0.8 0,3 9 99 9X) 9,7 



9. From 9 71.07 take $ 5.09. 

10. From $100 take $17.17. 

11. From one htindred dollars, there were paid to one man 
seventeen dollars nine cents, to another twenty-three dollars 
eight cents, and to another thirty-three dollars twenty-five 
cents' ; how much cash remained ? 

12. 'From ten dollars take nine mills. 

13. A lady went " a shopping," her mother having given her 
fifty dollars. She purchased a dress for fifteen dollars seven 
cents ; a shawl for eleven dollars ten cents ; a bonnet for seven 
dollars nine cents ; and a pair of shoes for two dollars. How 
much money had she remaining ? 

14. From one hundred dollars, there were taken at one time 
thirty -one dollars fifteen cents seven mills; at another time, 
seven dollars nine cents five mills ; at another time, five dollars 
five cents ; and at another time, twenty- two dollars two cents 
seven mills. How much cash remaihed of the hundred dol- 
lars ? 

Questions. — Art. 72. How do you write down the numbers in Bubtraction 
of United States money ? How subtract ? Of what denomination is the re- 
sult or difference ? How pointed off? Repeat the rule. 
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Aet. 7S. BfULTIPLICATION OF UNITED STATES MONEY. 

Rule. — Vftih dollars , cents, c^c, for the multiplicand j proceed as 
in simple muUipUcation ; the result will he the product y in the terms of 
the lowest denomination contained in the multiplicand, which must be 
pointed off as in reduction of United States money, (Art. 70.) 

Proof. — The proof is the same as in simple mulfiplication. 

* Examples foe Practice. 

1. What will 143 barrels 2. What will 144 gallons 

of flour cost at $7.25 per of oil cost at 9 1.62,5 a gal- 
barrel ? Ans. 9 1036.75. Ion ? Ans. 9 234. 

OPBRATION. OPERATION. 

Multiplicand 87.25 Multiplicand $1.6 2,5 

Multiplier 143 Multiplier 144 

2 175 • (3 5 00 

2900 6500 

• 725 1625 



Product $ 1 3 6.7 5 Product $ 2 3 4.0 0,0 

3. What will 165 gallons of molasses cost at $ 0.27 a gal- 
lon ? 

4. Sold 73 tons of timber at 9 5.68 a ton ; what was the 
amount? 

5. What will 43 rakes cost at $ 0. 17 apiece > 

6. What will 19 bushels of salt cost at 9 1.62,5 per 
bushel ? ' 

7. What will 47 acres of land cost at $ 37.75 per acre ? 

8. What will 19 dozen penknives cost at $ 0.37,5 apiece ? 

9. What is the value of 17 chests of souchong tea, each 
weighing 59 pounds, at $0.67 per pound ? 

10. When 19 cords of wood are sold at 9 5.63 per cord, 
what is the amount ? 

11. A merchant sold 18 barrels of pork, each weighing 
200 pounds, at 12 cents 5 mills a pound ; what did he re- 
ceive ? 

Questions. — Art 73. How do you arrange the multiplicand and multiplier 
in multiplication of United States money ? How multiply ? Of what denomi- 
nation is the product ? How must it be pointed off? Repeat the rule. 
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12. What •cost 132 tons of hay at $ 12.12,5 per ton? 

13. A fanner sold one lot of land, containing 187 acres, at 
$37.50 per acre ; another lot, containing 89 acres, at 9 137.37 
per acre ; and another lot, containing 57 acres, at 9 89.29 per 
acre ; what was the amount received for the whole ? 

Art. 74. DIVISION OF UNITED STATES MONEY. 

Rule. — With the sum given for the dividend, proceed as in simple 
division; the result mil be the quotient, in the lowest denomination con- 
tained in the dividend, which must be pointed off as in reduction of 
United States money. (Art. 70.) 

If the dividend consist of dollars only, and be either smaller than the 
divisor, or not divisible by it without a remainder, reduce it to a lower 
denomination by annexing two or three ciphers, as the case may require^ 
and the quotient will be cents or mills accordingly. 

Proof, — The proof is the same as in simple division. 

Examples for Practice. 

1. If 59 yards of cloth cost 2. Purchased 68 ounces of 

$90.27, what will 1 yard indigo for $ 17. What did I 
cost,? Ans. $ 1.53. give per ounce? 

Ans. $ 0.25. 

0?EBAT}ON. OPERATION. 

Dividend. «. Dividend. 0. 

Divisor 5 9) 9 0.2 7 ( 1.5 3 Quotient. Divisor 6 8) 1 7.0 (0.2 5 Quotient 

59 136 

312 340 

295 340 

177 

177 

3. If 89 acres of land cost $ 12225.93, what is the value of 
1 acre ? 

4. When 19 yards of cloth are sold for * 106.97, what should 
be paid for 1 yard ? 

Questions. — Art. 74. How do you arrange the dividend and divisor in 
division of United States money? How divide? Of what denomination 
is the quotient ? How pointed off ? How do you pi^bceed when the dividend 
is dollars only, and is either smaller than the divisor, or not divisible by it with- 
out a remainder ? Repeat the rule. 

7 
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5. Gave $ 22.60 for 18 barrels of apples ; wha( was paid for 
1 barrel ? For 5 barreb ? For 10 barrels ? 

6. Bought 153 pounds of tea for 9 90.27 ; what was it per 
pound ? 

7. A merchant purchased a bale of cloth, containing 73 
yards, for $ 414.64 ; what was the cost of 1 yard ? 

8. If 126 pounds of butter cost $ 16.38, what will 1 pound 
cost ? 

9. If 63 pounds of tea cost 9 58.59, what will 1 pound 
cost ^ 

10. If 76cwt of beef cost 8 249.28, what will Icwt. cost ? 

11. If 96,000 feet of boards cost 9 1120.32, what will a 
thousand feet cost ? 

12. Sold 169 tons of timber for 9 790.92 ; what was received 
for 1 ton ? • ^ 

13. When 369 tons of potash are sold for $ 48910.95, what 
is received for 1 ton ? 

14. For 19 cords of wood I paid $ 109.25; what was paid 
for 1 cord ? 

PRACTICAL QUESTIONS BY ANALYSIS. 

Abt. 7Sm Analysis is an examination • of a question by 
resolving it into its parts, in order to consider ihem separ- 
ately, and thus render each step in the solution plain and in- 
telligible. 

Art. 76. The price of one pound, yard, bushel, &c., being 
given, to find the price of any quantity. 

Rule. — Multiply the price by the quantity, 

Ex. 1. If 1 ton of hay cost 9 12, what will 29 tons cost > 

Ans. 9 348. 

Illttstbation. — Since 1 ton costs $12, 29 tons will cost 29 
times as much ; $ 12 X 29 = 8348. 

2. If 1 bushel of salt cost 93 cents, what will 40 bushels 
cost ? What will 97 bushels cost ? 

QuKSTioNS. — Art 76. The price of 1 pound, &c., beine given, how do you 
find the price of any quantity t Give the reason for thia rule. 
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3. If 1 bushel of apples cost 9 1.65, what will 5 bushels cost ? 
What will 18 bushels cost ? 

4. If 1 ton of clay cost 9 0.67, what will 7 tons cost ? What 
will 63 tons cost ? 

5. When 6 7.83 are paid for Icwt of sugar, what will 12cwt. 
cost ? What will 93cwt. cost ? 

6. When t0.09 are paid for lib. of beef, what will 121b. 
cost ? What will 7601b. cost ? 

7. A gentleman paid 8 38.37 for 1 acre of land ; what was 
the cost of 20 acres. What would 144 acres cost } 

8. Paid $ 6.83 for 1 barrel of flour ; what was the value of 
9 barrels ? What must be paid for 108 barrels ? 

Art. 77, The price of any quantity and the quantity being 
given, to find the price of a unit of that quantity. 

Rule. — Divide the price hy tJte quantity, 

9. If 15 bushels of com cost $ 10.35, what will 1 bushel 
cost? 

Illustration. — If 15 bushels cost S 10.35, 1 bushel will 
cost as many cents as 15 is contained times in $ 10.35 ; 9 10.35 
^ 16 = $ 0.69. 

10. Bought 65 barrels of flour for $ 422.50, what cost one 
barrel? What cost 15 barreb ? 

11. For 45 acres of land, a farmer pcdd $ 2025 ; what cost 
one acre ? What 180 acres? 

12. For 5 pairs of gloves, a lady paid % 3.45 ; what cost 1 
pair ? What cost 1 1 pairs ? 

13. If 11 tons of hay cost $ 214.50, what will 1 ton cost ? 
What will 87 tons cost ? 

14. When $ 60 are paid for 8 dozen of arithmetics, what 
will 1 dozen cost ? What will 87 dozen cost ? 

15. Gave 9 5.58 for 9 bushels of potatoes ; what will 1 
bushel cost ? What will 43 bushels cost ? 

16. Bought 5 tons of hay for • 85 ; what would 1 ton cost ? 
What would 97 tons cost ? 

Qdxstioks. — Art. 77. How do you find the price of 1 pound, Sc^.y the price 
of anj quantity and the quantity being given ? What ia the reaaoa for thia 
rule? 
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17. If J. Ladd will sell 20lb. of butter for $3.80, what 
should he charge for 591b. ? 

18. Sold 27 acres of land for $ 472.50 ; what was the price 
of 1 acre ? What should be given for 12 acres ? 

19. •Paid 9 39.69 for 7 cords of wood ? What will 1 cord 
cost } What will 57 cords cost ? 

20. Paid 8 10.08 for 1441b. of pepper ; what was the price 
of 1 pound ? What cost 3591b. .=' 

21. Paid $ 77.13 for 8571b. of rice ; what cost lib. ? What 
cost 3591b. ? 

22. J. Johnson paid $187.53 for 987gal. of molasses; 
what cbst Igal. ? What cost 329gal. ? 

23. For 47 bushels of salt, J. IngersoU paid f 26.32 ; what 
cost 1 bushel ? What cost 39 bushels } 

Art. 78. The price of any quantity and the price of a 
unit of that quantity being given, to find the quantity. 

Rule. — Divide the whole price hy the price of a unit of the qrjumtity 
required. 

24. If I expend $ 150 for coal at $ 6 per ton, how many 
tons can I purchase } 

Illustration. — Since I pay 1(6 for 1 ton, I can purchase 
as many tons with $ 150 as $ 6 is contained times in $ 150^ 
$ 150 -r- $ 6 = 25 ; therefore I can purchase 25 tons. 

25. At $ 5 per ream, how many reams of paper can be 
bought for $ 175 } 

26. At $7.50 per barrel, how' many barrels of flour can be 
obtamed for $217.50.? 

27. At $ 75 per ton, how many tons of iron can be pur- 
chased for $ 4875 .? 

28. At $ 4 per yard, how many yards of cloth can be bought 
for $ 1728 ? 

29. How many hundred weight of hay can be bought for 
$ 9.66, if $ 0.69 are paid for 1 hundred weight } 

30. If $ 66.51 are paid for flour at $7.39 per barrel, how 
many barrels can be bought ? 

31. Paid $ 136.50 for wood, at $3.25 per cord; how many 
cords did I buy } 

QuESTioirs. — Art. 78. How do you find the quantity, the price of one pound, 
&c., being given 7 Give the reason for the rule. 



I 
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BILLS. 

Art. 79* A Bill is a paper, given by merchants, contain- 
ing a statement of goods sold, and their prices. 

What is. the cost of each article in, and the amount of, each 
of the following bills ? 

(1.) New York, May 20, 1842. 

Dr. John Smith, 

Bought of Somes & Gridley, 
82 gals. Temperance Wine, at $ 0.75 
89 " Port do. " .92 

24 pairs Silk Gloves, " .50 ' 

• 155.38. 
Received payment. 

Somes & Gridley. 

(2.) Newburyport, March 7, 1842. 
Mr. Levi Webster, 

Bought of James Frankland, 

6 lbs. Chocolate, at 8 0.18 

12 " Flour, " .20 

6 pairs Shoes, " 1.80 

30 lbs. Candles, " .26 



Received payment, 



822.08. 

James Frankland. 



(3.) Baltimore, July 19, 1842. 
Mr. John Kimball, 

Bought of Simon Grey, 

14 oz. Gum Camphor, at $ 0.63 

12 " Laudanum, " .88 

23 " Gum Elastic, " .62 

16 «' Emetic Tartar, " 1.27 

17 " Cantharides, " 2.25 

892.21. 

Received payment, 

Simon Grey, 

by En6ch Osgood. 

QviSTioN.— Art. 79. What ii a bill in metcaAllVt Xxvi»AfiX\^^\ 
7» 



19 



(4.) 
Mr. William Greenleaf, 

86 Shovels 
90 Spades, 
' 18 Ploughs, 
23 Handsaws, 
14 Hammers, 
12 Mill-saws, 
46 cwt. Iron, 
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Haverhill, March 19, 1843- 



Bought of Moses Atwood, 

at 9 0.50 

" .86 

11.00 

" 3.50 

.62 

" 12.12 

12.00 



$ 1105.02. 



(5.) Lowell, June 5, 1842. 
Mr. Amos Dow, 

Bought of Lord & Greenleaf, 

37 Chests Green Tea, at $23.75 

42 " Black do. " 17.50 

43 Casks Wine, " 99.00 
12 Crates Liverpool Ware, " 175.00 
19hbl. Genesee Flour, " 7.00 
23bu. Rye, " 1.52 



(6.) 
Mr. Noah Webster, 



$8138.71. 



Salem, May 13, 1842. 



80 pairs Hose, 
17 " Boots, 
19 " Shoes, 
23 " Gloves, 



Bought of Ayer, Fitts, & Co., 



at 



$1.20 

3.00 

1.08 

.75 



$ 184.77. 



(7.) 
Mr. Samuel Osgood, 



27 Young Readers, 
10 Greek Lexicons, 
7 Ainsworth's Dictionaries, 

19 Folio Bibles, • 

20 Testaments, 



Baltimore, June 30, 1842. 
Bought of Stephen Barnwell, 



at 



;0.20 

3.90 

4.75 

2.93 

.37 



$ 140.72. 
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§IX. QUESTIONS INVOLVING FRACTIONS. 

Art. 80. If a unit or individual thing is divided into parts, 
^pe of the parts is called a Fraction of the number or thing 
^iivided. Hence Fractions are parts of whole numbers, 

Illustrations. — 1. If any number or thing is divided into 
^^0 equal parts, one of the parts is called one half^ and is 
written thus : i. • - 

2. If any number or thing is divided into three equal parts, 
^^e of the parts is called one third (^) ; two of the parts are 
called two thirds (f ). 

3. When any number or thing is divided mto four equal 
parts, one of the parts is called one fourth (^) ; three of the 
parts, three fourths (f ). 

4. If any number or thing is divided into fve equal parts, 
®«c of the parts is called oneffth (^) ; two parts, two fifths (f ) ; 
three parts, three fifths (f ) ; and/owr parts, four fifths (f ). 

5. When any number or thing is divided into six equal parts, 
what is one of the parts called ? Two parts ? Five parts .? 

6. If a number or thing is divided into 7 equal parts, what is 
1 part called ? 2 parts ? 3 parts ? 4 parts ? 5 parts ? 6 parts ? 

7. If a number or thing is divided into 9 equal parts, what 
is 1 part called? 2 parts? 4 parts? 5 parts? 7 parts? 
8 parts ? 

8. Whatbl AaZfof4? Of 8? Of 16? Of 20? Of 28? 
Of 32? 

9. Whatisl<Airdof9? Of 12? Of 15? Of 27 ? Of30? 
Of 36 ? Of 60 ? 

10. What is 1 fourth of 8 ? Of 16 ? Of 20 ? Of 24 ? 
Of 40? Of 48? Of 100? 

11. What is \ fifth of 10? Of 25? Of 30? Of 35? 
Of 45? Of 50? Of 55? Of 65? 

12. What is 1 sixth of 12 ? Of 18? Of 30? Of 42? 
Of 60? Of 72? Of 90? 

Questions. — Art. 80. What is a fraction ? What is meant by one half of 
any number or thing t How is it written ? What is meant by one third, and 
how is it written? What by one fourth, and how written? What by one 
fifth, and how written ? What by four fifths, and how written ? What by five 
sixths, and how written ? How do you find one half of any number ? How 
one third ? How one fourtli ? &;c. How many halves make a whole one 7 
How many thirds ? How many fourths ? How many fifths ? How many 
eighths ? How many fifteenths ? &c. 
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13. How many fourths in 1 apple ? 

14. How many fourths in 2 apples ? In 3 apples ? In 8 ap" 
pies ? In 16 apples ? ^ 

15. How many fifths in 1 barrel of flour? In 3 barrels * 
In 5 barrels ? . In 7 barrels ? In 9 barrels ? 

16. How many sixths in 1 bushel of wheat ? In 4 bushels ? 
In 7 bushels ? In 9 bushels ? In 12 bushels ? 

17. James owns 3 fifths of a kite, and his brother Thomas 
the remainder. How many fifths does Thomas^ own ? 

Illustration. — Since there are 5 fifths in the kite, if James 
owns 3 fifths, there will remain for Thomas 5 fifths (^) less 3 
fifths (?) = 2 fifths. Ans. 2 fifths. 

18. From a load of hay I sold 4 sevenths; how many 
sevenths remain ? 

19. Bought a hogshead of molasses, and 4 fifths of it leaked 
out ; how much remained ? 

20. John Jones found a large sum of money ; he gave 5 
eighths of it to the poor of the parish ; how much did he re- 
serve for himself? 

21. If the captain and crew have 3 elevenths of the income 
of a ship, what part remains for the owners ? 

22. John Smith gave 2 ninths of his farm to his son, 3 ninths 
to his daughter, and the remainder to his wife; how many 
ninths did his wife receive ? 

Illustration. — If he gave 2 ninths (f) to his son, and 3 
ninths (f ) to his daughter, he gave them both f -j- f = | ; and 
since there are 9 ninths (f ) in the farm, he must have given 
his wife f — i = ♦• Ans. J. 

23. In a certain school ^ of the pupils study grammar, ^ 
study arithmetic, -^ geography, and the remainder philosophy. 
What part of the school study philosophy ? 

24. J. Dow spends ^ of his time in reading, ^ in labor, and 
^ in visiting. How large a portion of his time remains for 
eating and sleeping? 

25. Ira Thomas gave f of his money for apples, and \ for 
pears ; what part has he left ? 

26. If a yard of cloth cost ^ 8, what costs {• of a yard ? 
What cost i of a yard ? 

Illustration. — If 1 yard cost $ 8, J of a yard will cost J 
of $ 8 = $2 ; and if ^ of a yard cost • 2, f will cost three 
times as much ; 3 times $ 2 = 1 6. . Ans. $ 6. 
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27. If an acre of land cost $ 24, what will ^ of an acre 
cost? What will I cost ? 

28. When 96 cents are paid for a bushel of rye, what cost 
^i ii of a bushel? 

29. Paid $ 630 for a piano ; what are J of it worth ? 

^; ; 30. S. Jenkins has a fine farm, valued at $ 8767. -^y of this 
farm he wills to his son, -^ to his daughter, and the remainder 
^j to his wife; what part does she receive, and what is the value 
^ of her share ? 

31. If ^ of a barrel of flour cost 2 dollars, what cost f of a 
les. krrel? 

^^ Illustration. — If ^ cost 2 dollars, | will cost 4 times 2 

dollars = 18. Ans. $8. 

°/ 32. If I of an acre of land cost »24, what will | of an 

acre cost } 
^ 33. If ^ of a hogshead of molasses cost $ 11, what will a 

hogshead cost ? 

34. If ^ of a yard of broadcloth cost $ 2.70, what will |- 
cost ? 

35. Bought iij- of a barrel of pork for ^ 1.43, what must be 
paid for ^^ of a barrel ? 

36. If ^ of an acre of land cost $21, what cost ^ of an 
acre ? What cost an acre ? What cost 10 acres ? 

Illttstration. — If J cost 8 21, 1 will cost*-f of $ 21, and 
- 1 of $ 21 is $ 3, and f will cost 8 times $ 3 = $ 24, and 10 
acres will cost 10 times $24 = $ 240. Ans. $ 240. 

37. If T^ of a hogshead of sugar cost 9 18, what costs 1 hogs- 
head ? What cost 4 hogsheiads ? 

38. If f of a barrel of apples cost $ 1.50, what costs a bar- 
rel ? What cost 10 barrels ? 

39. When 8 49 are paid for -/y of a ton of potash, what 
must be paid for 2 tons ? 

40. When a lady pays 18 cents for -^tj of a yard of ribbon, 
what should she pay for 17 yards ? Ans. $ 13.26. 

41. Paid 9 6 for f of a barrel of flour ; what was the value 
of 6 barrels ? 

42. Samuel Jones bought of L. Clark ^ of a ton of coal for 
$ 4.26 ; what would be the price of 1 1 tons ? Ans. 9 109.34. 

43. Bought a cwt. of sugar, and sold -^ of if for 9 2.48 ; 
what is the value of the remainder at the same price ? 

44. My second-best chaise is valued at 8 64.47, which is f 
the value of my best chaise. What is the value of both ^ 

Ans. $ 150.43. 
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45. How many half-barrels of flour are there in 2 and a 
half (2i) barrels ? 

iLLTTSTRATibN. — Sinco 1 barrel contains 2 halves, 2 barrels 
will contain 2 times 2 = 4 halves, and the 1 half added makes 
6 halves. Ans. ^. 

46. How many half-bushels in 4^ bushels of oats ? In 5^ 
bushels ? In 7^ bushels ? In 9^ bushels ? 

47. How many thirds of a pound in 2^ pounds ? In 4^ 
pounds ? In 7f pounds ? In 12 j^ pounds ? 

48. How many fifths of a gallon in 3^ gallons ? In 7f gal- 
lons ? In 8f gallons ? In 11^ gallons? 

49. How many eighths of a dollar in 2^ dollars ? In ^ 
dollars ? In 7f dollars ? In 9^ dollars ? In 12^ dollars ? 

50. How many tenths of an ounce in 4^ ounces ? In 5^ 
ounces ? In 8^ ounces ? In 10^ ounces ? 

51. How many barrels of wine in 6 half (f) barrels? 

Illustration. -^ Since it takes 2 halves to make«one whole 
one, there will be as many whole barrels in 6 halves (f) as 2 is 
contained times in 6. 2 is contained in 6, 3 times. 

Ans. 3 barrels. 

52. How many firkins of butter in f firkms ? In ^ firkins ? 

53. How many whole numbers in-^? In-^f In^? 

54. How many whole numbers in-^? Inf? In-^? 
InY? 

55. If a skein of silk is worth 3^ cents, what are 6 skeins 
worth ? 

Illustration. — If 1 skein is worth dj- cents, 6 skeins are 
worth '6 times as much ; 6 times 3^ are equal to 6 times 3 and 6 
times i; 6 times 3 =z 18; 6 times i- = f z=: 3 ; 18+3=21. 

Ans. 21 cents. 

56. Bought one pair of boots for $ 6 j- ; what must I pay for 
4 pairs ? For 8 pairs ? Fo;* 10 pairs ? For 12 pairs ? 

57. Paid 12^ cents for one pound of cloves ; what will 6 
pounds cost ? 10 pounds ? 12 pounds ? 

58. Gave 2^ cents for one pound of raisins; what cost 2 
pounds ? 6 pounds ? 8 pounds ? 10 pounds ? 

. 59. If one pound of butter is worth 12 cents, what are 4j- 
pounds worth ? 

Illustration. — If 1 pound is worth 12 cents, 4J pounds 
are worth 4^ times as much ; 4^ times 12 cents are equal to 4 
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aa^l times 12 and^ of 12; 4 times 12 are 48, and ^ of 12 is 6; 
I 48 cents and 6 cents are 54 cents. Ans. 54 cents. 

^ 60. If 1 ton of hay is worth • ID, wljat are 8^ tons worth ? 
^ 61. When lard is sold for 9 cents per pound, what must be 
i paid for 7^ pounds ? For 8^ pounds? For 9^ pounds? 
n'y 62. Bought J pound of coffee at 16 cents ; what will 5J 

pounds cost ? 3J- pounds ? 5^ pounds ? 6^ pounds ? 
• 63. If 1 yard of cloth is worth 20 cents, what is the value 

of 16^ yards ? 12|. yards ? 8^ yards ? 1 1 J yards ? 
64. If 1^ bushels of corn cbst • 1.20, what will 1 bushel 

cost? 
Illustration. — 1 J bushels = J bushels. Now, if § cost 

• 1.20, J will cost I of $ 1.20 = $0.40; and f or a whole 

"^ ' \ will cost 2 times $ 0.40 = 80.80. Ans. $ 0.80. 



65. If 2f pounds of coffee cost 60 cents, what will 1 pound 
cost? 

Illustration. — 2| pounds = -^ pounds. If -^ cost 60 
cents, ^ will cost ^^2- of 60 cents = 5 cents ; and |, or a pound, 
will cost 5 times 5 cents = 25 cents. Ans. $ 0.25. 

66. How many times will 60 contain 2f ? 

67. Paid $ 54 for 7| barrels of oil ; what cost 1 barrel ? 

Ans. 9 7. 

68. How many times is 7f contained in 54 ? 

69. How many cords of wood, at $ 5j. per cord, can be 
bought for $ 66 ? 

70. How many times will 66 contain 5^ ? 

71. Gave $ 40 for 6 J yards of broadcloth ; what cost 1 yard ? 

72. How many times is 6§ contained in 40 ? 

73. The distance between two places is 110 rods. I wish to 
.divide this distance into spaces of 5j- rods each. Required the 

number of spaces. 

74. How many times will 1 10 contain 5J-? 

75. If 16J hundred weight of hay cost $ 33, what costs 1 hun- 
dred weight ? What cost 9 hundred weight ? Ans. $ 18. 

76. How many times is 16^ contained in 33 ? 

77. If 4f pounds of sugar cost 46 cents, what will 2 pounds 
cost ? What will 7 pounds cost ? * 

78. How many times will 46 contain 4f ? 

79. Paid $ 90 for 7* tons of coal : what cost 20 tons ? . 

Ans. 9 240. 

80. How maify times is 7^ contained in 90 ? * 
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§ X. REDUCTION. 

Art. 81. Reduction is charfging numbers, either simple 
or compound, from one denomination to another, without alter- 
ing their values. 

It is of two kinds, Reduction Descending, and Reduction 
Ascending. 

Reduction Descending is changing numbers of a higher de- 
nomination to a lower denomination; as pounds to shillings, 
&c. It is performed by multiplication. 

Reduction Ascending is changing numbers of a lower de- 
nomination to a higher denomination ; as farthings to pence, 
' &c. It is the reverse of Reduction Descending, and is per- 
formed by division. 

Akt. 89. A SIMPLE number is a number which expresses 
things of the same kind or denomination ; thus, 12^., 9 apples, 
are simple numbers. 

Art. 83. A compound number is a number which ex- 
presses things of different kinds or denominatiohs, taken 
collectively ; thus, 123^. 18s. 9d. is a compound number. 

ENGLISH MONEY. 

Art. 84. English Money is the currency of England. 







Table. ' ' 


4 Farthings (qr.) make 
12 Pence " 

20 Shillings " 

21 Shillings sterling " 
20 Shillings " " 
28 Shillings N. E. currency " 


1 Penny, marked d. 
1 Shilling, " s. 
1 Pound, " £, 
1 Guinea, " guin. 
1 Sovereign, " sov. 
1 Guinea, " guin. 


£. 

1 = 


s. 

1 

20 


== 


d. qr. 

1 = 4 

12 = 48 

240 = 960 



Questions. — Art. 81. What is redaction ? How many kinds of reduction ? 
What are they ? What is redaction descending ? What is reduction ascend- 
ing ? — Ai^. 82. What is a simple number ? — Art. 83. What is a compound 
number 7 — Art. 84. What is English money 7 Repeat the table. 
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Mental Exeecises. 

1. How many farthings in 3 pence ? In 4 pence ? In 6 
pence ? In 8 pence ? In 9 pence ? In II pence ? 

2. How many pence in 2 shillings ? In 3 shillings ? In 4 
shilliDgs ? In 5 shillings ? In 6 sllillings ? In 10 shillings ? 

3. How many shillings in 2 pounds ? In 7 pounds ? In 10 
pounds ? In 12 pounds ? 

4. How many pence in 8 farthings ? In 16 farthings ? In 
24 farthings ? In 80 farthings ? In 144 farthings ? 

5. How many shillings in 36 pence ? In 60 pence ? In 96 
pence ? 

6. How many pounds in 40 shillings ? In 80 shillings ? la 
100 shillings? 

Exercises fob the Slate. 

Abt. 83. To reduce higher denominations to lower. 

1. How many farthings in llf£. 8s. 9d. 3qr. ? 

opRRAnoN. In this question, we multiply the 

17.*. 8s. 9d. 3qr. 17 j^. by 20, because 20 shillings 

20 make 1 pound, and to this product 

oyi q" u:n:„«„ we add the 8 shilling» in the ques- 

348.shillmgs. ^.^^ We then multiply by 12, be- 

£_2 cause 12 pence make 1 shilling, and 

4 1 8 5 pence. ^ the product we add the 9d. in 

A the question. Again, we multiply 

by 4, because 4 farthings make 1 

Ans. 1674 3 farthings. penny, and to this product we add 
the 3qr. in the question, and we find 
the answer to be 16743 farthingSa 

Rule. — Multiply the highest denondnation given by the number re- 
^vred of the next lower iknomination to make one in the denomination 
^^tiplied, and add to the product thus obtained the corresponding d^ 
^fomination of the multiplicand. Proceed in this way, till the reduction 
w brought to the denomination required by the question. 

Art. 86. To reduce lower denominations to higher. 
2. How many pounds in 16743 farthings ? 

Questions. — Art. 85. How do you reduce pounds to shillings? Why 
y»oltiply by 20 ? How do you reduce shillings to pence I Why? Pence to 
wthings ? Why ? Guineas to shillings ? What is the general rule for re- 
Qoction descending ? 

8 
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opBaATiow. We first divide by 4, because 4 far- 

4 ) 1 6743 qr. things make 1 penny, and the result is 

ioxaiqf;^ Qr.^ ^1^^ pence, and the remainder, 3, is 

i z 24J_OD a. *Kir. farthings. We then divide by 12, be- 

2 ) 3 4 8 s. 9d. cause 12 pence make 1 shillmg, and the 

result is 348 shillings, and the 9 re- 

1 7£. 8s. maining is pence. Lastly, we divide by 

A i»y^ o Qj o 2^> because 20 shillings make 1 pound, 

Ans. 17A. Ss. yd. Jqr. ^nd the result is 11 £. 8s. Therefore, 
by annexing all the remainders to the last quotient, we find the 
answer to be \7£. 8s. 9d. 3qr. 

Rule. — Divide the lowest denomination given hy the number which 
it takes of that denomination to make one of the next higher ; and so 
proceed, until it is brought to the denomination required. Any remainr 
ders occurring in the successive divisions will he of the same denomi- 
nations with the dividends to which they respectively belong, 

NoTK. — In the following exercises in reduction, for the slate, many of 
the questions in reduction ascending are the answers for the questions in 
reduction descending, and conversely. 

3. In 9x. 18s. 7d. how many pence ? 

4. In 2383d. how many pounds, &c. ? 

5. How many farthings in 14£. lis. 5d. 2qr. } 

6. How many pounds in 13990qr. ? 

TROY WEIGHT. 

Art. ST. Troy Weight is the weight us^d in weighing gold, 
silver, and jewels. 

Table. 

24 Grains (gr.) make 1 Pennyweight, marked dwt. 

20 Pennyweights " 1 Ounce, " oz. 

13 Ounces « 1 Pound, " lb. 

dwt. ' gr. 

02. 1 = 34 

lb. 1 = 20 =480 

1 = 13 = 240 = 6760 

Questions. — Art. 86. How do you reduce farthings to pence? Why 
divide by 47 How do you reduce pence to shillings? Why? Shillings 
to pounds? Why? What is the general rule for reduction ascending?-— 
Art 87. For what is troy weight used ? Repeat the table. 
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NoTi. — The original of all weights used in England was a grain or' 
corn of wheat, gathered out of the middle of the ear ; and being well 
dried, 33 of them were to make one pennyweight, 20 pennyweights one 
oupce, and 12 ounces one pound. But in later times, it was thoasht suf- 
ficient to divide the same pennyweight into 24 equal parts, still called 
grains, being the least weight now in common use, from which the rest 
are compated. 

Mental Exercises. 

1. How many grains in 2dwt. ? , In 4dwt ? In lOdwt. ? 

2. Hdw many pennyweights in 4oz. ? In 6oz. ? In 20oz. ? 

3. How many ounces in 21b. ? In 51b. ? In 101b. ? In 
501b.? 

4. How many pennyweights in 48gr. ? In 96gr. ? In 
144gr.? 

5. How many ounces in 40dwt ? In 120dwt. ? In 

miwt? • 

6. How many pounds in 24oz. ? In 60oz. ? In 120oz. ? 
h 480oz. ? In 96oz. ? In 108oz. ? In 132oz. ? In 144oz. ? 

7. How many grains in 2oz. ? In 4oz. ? In 5oz. ? In 
lOoz.? In20oz. .> InSOoz. .> In40oz. .? In 50oz. ? 

8. How many pennyweights in lib. ? In 21b. ? In 41b. ? 
In 51b. > In 71b. ? In 101b. ? In 121b. ? In 20Ib. ? 

EZEECISES FOR THE SlATE. 

1. How many grains in 72lb. 2. In 419887 grains, how 
lOoz. 15dwt. 7gr. ? many pounds ? 

OPKBATION. OPBBATIOir. 

7 2 lb. lOoz. 15dwt. 7gr. 2 4 )419887 gr. 

_i? 2 0) 17495 dwt. 7gr. 

87 4 ounces. 1 2) 8 7 4 oz. 15dwt. 
2 ' 



.^.^. v. 721b. lOoz. 

1749 5 pennyweights. 

?1 Ans. 721b. lOoz. 15dwt. 7gr. 

69987 
34990 

An8.4198 8 7grains. 

Questions. — What was the original of all weights in England? How 
f*^y of these grains did it take to make a pennyweight ? How mamr grains 
1° • pennyweight now 7 How do you reduce pounds to grains ? Give the 
lotion of the operation. How do you reduce grains to pounds ? Give the 
^«oa of the operation. 
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3. How many grains in 76dwt. 12gr. ? 

4. How many pennyweights in 1836gr. ? 

5. In 761b. 5oz. how many grains ? 

6. In 440160 grains how many pounds? 

7. How many pennyweights in 1441b. 9oz. ? 

8. How many pounds in 34740dwt. ? 

9. How many pounds in 17895gr. ? 

10. In 3lb. loz. 5dwt. 15gr. how many grains ? 

11. A valuable gem weighing 2oz. 18dwt. 12gr. was sol 
for 9 1.37 per grain ; what was the sum paid ? 

Ans. $ 1923.48. 

APOTHECARIES' WEIGHT. 

Art. 88. Apothecaries' Weight is used in mixing med 
cines. But medicines are usually bought and sold by avoi 
dupoLs weight. 

Table. 

20 Grains (gr.) make 1 Scruple, marked sc. or 

3 Scruples " 1 Dram, " dr. or 

8 Drams " 1 Ounce, ** oz. or 

12 Ounces " 1 Pound, " lb. or 

BC. I 

dr. 1 = { 

oz. ' 1 = 3 = ( 

lb. 1 -= 8 = 24 = 4J 

1 = 12 = 96 = 268 = 571 

Mental Exercises. 

1. In 40 grains how many scruples } In 60gr. ? In 120gr. 
In 140gr. ? In 200gr. ? In 240gr. ? In 260gr. ? In 300gr. 

2. In 5 scruples how many grains ? In lOsc. ? In 40sc. 
In lOOsc. ? In 8sc. ? In 12sc. ? In 20sc. ? In 30sc. ? 

3. In 3 drams how many scruples ? In lOdr. ? In 17dr- 
In 20dr. ? In 30dr. ? In 40dr. ? In 50dr. ? In €Odr. ? 

4. How many pounds in 48oz. ? In 96oz. ? In 144oz- 
Inl728oz.? In32oz. .5 In 64oz. .> In 84oz. ? 

5. How many ounces in 24dr. ? In 64dr. ? In 96dr. .? ] 
144dr. > In 120dr. ? 



Questions. — Art. 88. For what is apothecaries' weight used? By wb 
weight are medicines usually bought and sold ? Repeat the table. 
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EXEECISES FOR THE SlATB. 

1- In 401b. 8oz. ddr. Isc. 2. How many pounds in 

gr-» how many grains ? 234567 grains ? 

opmunoN. 

4 01b.8oz.5dr.lsc.7gr. 



OPBtAIXOir. 



12 

48 8 ounces. 
8 



3909 drams. 
3 



1172 8 scruples. 
20 



20) 234567 gr. 

3) 11728 8c.7gr. 

8) 3 9 9 dr. Isc. 

12)488oz. 5dr. 

401b. 8oz. 

Ans. 401b. 8oz. 5dr. Isc. 7gr. 



Ans. 2 345 6 7 grains. 

3. How many scruples in 761b. > 

4. How many pounds in 218889 ? 

5. How many grains in 1441b. ? 

6. How many pounds in 529440gr. ? 

7. In 12ib 8i 35 IB 18gr. how many grains ? 
^- In 73178 grains how many pounds ? 

^- How many doses are there in 7S 65 29 of tartar 
emetic, admitting 20 grains for each dose ? Ans. 188» 

AVOIRDUPOIS WEIGHT. 

Aet. 89, Avoirdupois Weight is used in weighing almost 
every kind of goods, and all metals except gold and silver. 

Table. 



]l Drams (dr.) make 


1 Ounce, 




marked oz. 


11 Ounces " 


1 Pound, 






" lb. 


28 Pounds 


1 Quarter, 






" qr. 


OA S^3Jtera " 


1 Hundred 


Weight, 




" cwt. 


20 Hundred Weight " 


1 Ton, 


02. 




" T. 

dr. 




lb. 


1 


ss 


16 


qr. 




16 


sss 


256 


cwt. 1 = 


28 == 


448 


SB 


7168 


I 1 == 4 = 


112 » 


1792 


S=S 


28672 


1 = 20 = 80 « 


2240 » 


36840 


=■ 


573440 



QvisTiovs. — How do you reduce pounds to grains 7 What is the reason 
w the operation ? How do you reduce grains to pounds? Give the reason 
^the operation. — Art. 89. For what is avoirdupois weight used? Recite 
tbe toWe. 

8» 
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Note. — By a late law of Massachusetts, the cwt contains lOOlb., in- 
stead of 1121b., and 251b. are considered a quarter of a cwt. in mos^ of the 
United States, except at the custom-houses, where gross weight is used in 
collecting duties. 

Mental Exercises. 

1. How many drams in 3oz. ? In 7oz. ? In lOoz. ? In 12oz. ? 

2. How m^ny ounces in 101b. ? In 15lb. } In 121b. .? In 1001b. ? 

3. How nfany pounds in 2 quarters ? In 3qr. ? In 20qr. ? 

4. How many quarters in lOcwt ? In 16cwt. ? In 17cwt. ? 

5. How many tons in 80cwt. ? In lOOcwt,? In 600cwt. ? 

6. How many hundred weight iii 16qr. ? In 48qr. ? In 96qr. ? 

7. How many quarters in 56 pounds ? In 1401b. .? In 1961b.? 

Exercises for the Slate. 

1. How many pounds in 176T. 2. In 3962431b., how 
17cwt. 3qr. 151b. ? many tons r 

OPERATION. OPERATION. 

17 6T.17cwt.3qr.151b. 28) 396243 1b. 

^ 4) 14151 qr. 151b. 

3 5 3 7 hundred weight. ^ ^^ 3^3^ ^^ ^^ 

nr^ quarters. 176T.17cwt 

2 8 Ans. 176T. 17cwt. 3qr. 151b. 



113213 
28303 



Ans. 3 9 6 2 4 3 pounds. 

3. In 16T. 19cwt. Oqr. 101b. lloz. 5dr. how many drams? 

4. In 9722549 drams how many tons? 

5. In 679cwt. how many pounds ? 

6. In 760481b. how many cwt. ? 

7. What cost 17cwt. 3qr. 181b. of beef, at 7 cents per 
pound ? Ans. J-140.42. 

8. What cost 48T. 17cwt of lead, at 8 cents per pound ? 

Ans. $8753.92. 



Questions. — How many pounds are now allowed for a cwt., and how 
many for a quarter of a cwt., in most of the United States, in buying and sell- 
inff articles by weight? How many at the custom-houses? How do you 
reduce tons to drams ? Give the reason for the operation. How do you 
reduce drams to tons ? What is the reason for the operation ? 
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CLOTH MEASURE. 

Art. 90. Cloth Measure is used in measuring cloth, rib- 
bons, lace, and other articles sold by the yard or ell. 

Table. 

H Inches (in.) make 

4 Nails " 

4 Quarters ** 
3 Quarters ** 

5 Quarters ' " 

Note.— The Ell French is not in use, 











E.F. 






yd. 




1 


JiE, 




1 


=S3 


H 


1 


as 


11 


s=s 


11 



1 Nail, 

1 Quarter of a yard, 

1 Yard, 

1 Ell Flemish, 

1 EU English, 


marked na. 
" qr. 
" yd. 
" E. F. 
" E. E. 


use. 






qr. 


na. 
1 


in. 
= 24 




4 
12 
16 
20 


= 9 
= 27 
^ 36 
» 45 



Mental Exercises. 

1. In 2 quarters how many nails ? In 5qr. ? In 8qr. ? In 
%.? In25qr.? In 30qr. ? In 40qr. .? 

2. In 3 yards how many quarters ? In 7.yd. ? In 8yd.-? 
"^ 14yd. ? In 19yd. ? In 100yd. ?. In 200yd. ? 

3. How many quarters in 8 nails ? In 20na. ? In 48na. ? 

4. How many yards in 20 quarters ? In 40 qr. ? In lOOqr. .> 

Exercises for the Slate. 
}' How many nails in 47yd. 2. In 765 nails how many 



3qr. 1 na. ? 

OPBKATION. 

47 yd. 3qr. 1 na. 
4 

191 quarters* 
__4 

Ans.76 5nails. 



yards ? 



OPERATION. 

4) 7 6 5 na. 
4)l^qr. Ina. 
Ans. 4 7 yd. 3qr. Ina. 



r ^JjKSTioics. — Art. 90. For what is cloth measure used t Repeat the table. 
^. ^ne ell French now in use ? How do you reduce yards to nails ? Give 
.1^ ^^'^on for the operation. How do you reduce nails to yards? What is 
"* 'eaaon for the operation ? 
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3. In 144yd. 3qr. how many quarters ? 

4. In 579 quarters how many yards ? 

5. In 17 E. E. 4qr, 3na, how many nails ? 

6. In 359 nails how many ells English ? 

7. In 126yd. Oqr. 3na. how many nails ? 

8. In 2019 nails how many yards ? - 

9. What cost 49yd. 3qr. of cloth, at $2.17 per quarter ot 
a yard ? 

10. What cost 144yd. Iqr. 3na. of cloth, at 25 cents p^^ 
nail ? 

LONG MEASURE. 

Art. 91. Long Measure is used in measuring distances, 9^ 
where length is required without regard to breadth or depth. 

Table. 



12 Inches (in.) 


make 


\ 1 Foot, marked ft^ 


3 Feet 


<( 


1 Yard, " yd- 


5<| Yards, or 16jl Feet, 


n 


1 Rod, or Pole, " rd- 


40 Rods 


a 


1 Furlong, " fur. 


8 Furlongs, or 320 Rods, " 


1 Mile, " m. 


3 Miles 


i( 


1 League, " lea-^ 


694 Miles (nearly) 


it 


1 Degree, " deg. or*' 


360 Degrees ^ 


iC 


1 Circle of the Earth. 

ft. in. 
yd. 1 « 12 




rd. 


1 » 3 =» 36 


fiir. 


1 


» 5i » 16i » 198 


m. 1 « 


40 


=: 220 ^ 660 » 7920 


1 » 8 » 


320 


= 1760 « 5280 = 63360 



Mental Exercises. 

1. How many inches in 4 feet? In 10ft. ? In 12ft. ? In 20ft. ? 

2. How many feet in 2 yards? /In 5yd.? In 20yd.? In 18yd.? 

3. How many rods in 2 furlongs ? In 8fur. ? In Ifur. ? In 
30fur. ? In lOOfur. ? In 200fur. ? In 400fur. ? 

4. How many leagues in 9 miles? In 21m. ? In 81m. ? In 
144m.? In 40m.? In 50m. ? In 80m. ? 

5. How many furlongs in 120 rods ? In d60rd. ? In 1440rd. ? 

6. How many yards in 99 feet ? . In 66ft. ? In 144ft. ? 

7. How many feet in 108 inches ? In 144in. ? In 1728in. ? 



QrxJTioirs.— Art 91. For what is long meaaure uaedt Repeat the table. 
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£X£RCISBS FOB TBS SlATE. 

1. In 87deg. 56in. 7fur. 37rd. 12ft..9in. how maliy inches? 

OPSRATION. 

8 7 deg. 56m. 7fur. 37rd. 12ft. 9in. 

694 
^ 2. In 386717319 inches how many 



7 8 9 degrees ? 

527 ^ 



OPBRAnON. 



43j ^ 1 2 )386717319 inches. 

6 102 J miles. 1 6 i) 32 22 6 443ft. 3in. 
8 2 2 



48827 fur. 33 ) 64452886 ri2ft 6in. 

^^ 40) 1953117 rd. 25 -r- 2=^ 



19 5 3117 rods. 



J g ^r^' 8) 48827 f^r. 37rd. 

11718704 69j)6103m.3ftir. 



1953118 



2 2 



976558j^ 139)12206 

32226442ift. 87 deg. 113-^2= 

1^ [56m.4fur. 



3 8 6 7 1 7 3 1 9 in. Ans. 87deg. 56m. 4fur. 37rd 12ft. 6in. 
3 3 

.87 56 7 37 12 9 Ans. 

Note. — To multiply by i, we take i of the multiplicand. — To 
divide by 16<||, we first reduce both the divisor and dividend to halves, 
and then divide, and the remainder being 25 half-feet, we take half of 
it for the true remainder = 12fl. Gin. We adopt the same principle 
in dividing by 69^; the remainder being 113 naif-miles, we divide 
them by 2, and the quotient is 56 miles 4 furlongs. By adding the 3 
inches to the 6 inches, and the 3 furlongs to the 4 furlongs, we obtain the 
true answfer. 

3. In 47 miles how many feet ? 

4 In 248160 feet how many miles? 

5. In 78deg. 50m. 7fur. 30rd. 5yd. 2ft. lOin. how many 
ikiches ? 

6. How many degrees in 346704154 inches ? 

QoESTioNS.— How do you reduce degrees to inches ? Give the reason of 
the operation. How do you reduce inches to degrees ? What is the reason 
for the operation ? How do you multiply by i ? How do you divide by I6| 
and find the true remainder T How do you obtain the true answer in examples 
of this kind 7 
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SURVEYORS' MEASURE. 

Art. 99* This measure is used by surveyors in measuring 
, roads, 6zc, 

Table. 



7i% Inches (in.) make 1 Link, 


marked 


u. 


25 Links << 


1 Pole, 


(( 


p- 


100 Links, 4 Poles, or 66 Feet, " 


1 Chain, 


it 


cha. 


10 .Chains " 


1 Furlong, 


a 


fur. 


8 Furlongs, or 80 Chains, " 


1 Mile, 


u 


m. 




U. 




in. 


p. 


1 


«=» 


7tU 


cha. 1 


« 25 


s=s 


198 


far. 1=4 


= 100 


ast 


792 


^ 1 = 10 « 40 


=;= 1000 


ss 


7920 


1 = 8 = 80 « 320 


« 8000 


*s 


63360 



Note. — Af en^neer's chain is usaally 100 feet in length, containing 
J20 links, each 10 mches long. 

Mental Exercises. 

1. In 2 poles how many links? In 4 poles? In 7 poles? 
In 20 poles ? In 30 poles ? In 50 poles ? In 100 poles ? 

2. In 5 chains how many links ? In 8cha. ? In lOcha. ? 
In 15cha. ? In 20cha. ? In 24cha. ? In 36cha. ? 

3. In 4 furlongs how many chains ? In 6fur. ? In 11 fur. ? 

4. How many poles in 50 links ? In 751i. ? In 1251i. ? 
In2001i.? In 22511.? In 30011. ? In400li.? 

Exercises for the Slate. 
1. How many links in 7m. 2. In 61630 links how many 
5fur. 6cha. 301i. ? miles. 

OPBRinON. OPBRATION. 

7m. 5fur. 6cha. 301i. 1 0) 61630 li. 

— 1 )616 cha. 301i. 

^\l^^^^' 8)J2fur.6cha. 

' ele chains. '^ "^- ^^"'" 



100 Ans. 7m. 5fur. 6cha. 



^li. 



6 1630 links, Ans. 



Questions. — Art 92. For what is sarveyors' measure used? Recite the 
table. How do you reduce miles to links? What is the reason for the oper- 
ation ? How do you reduce inches to chains f To miles ? Give the reason 
' of the operation. 
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3. How many miles in 4886 chains ? 

4. In 54m. 66cha. how many chains ? 

5. In 75m. 49cha. how many poles ? 
6- How many miles in 24196 poles ? 

7. How many links in 7m. 4fur. 30rd. ? 

8. How many miles in 60760 links ? 



SQUARE MEASURE. 

Art. 03* Square Measure is used in measuring surfaces 
of" all kinds, such as land, flooring, plastering, &c., where 
length and breadth only are considered. 

Table. 



144 Square inches 


make 1 Square foot, 


marked ft. 


9 Square feet 


(( 


1 Square yard, 


" yd. 


30i Square yards 


(( 


1 Square rod or pole, 


" p. 


272i Square feet 


ti 


1 Square rod ot pole, 


" i. 


40 Square rods or 


poles " 


iRood, 


4 Roods, or 160 Poles. " 


1 Acre, 


" A. 


640 Acres 


(C 


1 Square mile, 


"S.M. 






ft. 

yd. 1 = 


in. 
144 




p- 


1= 9 = 


1206 


R. 


1= 


30i= 272i = 


39204 


A. 1 = 


40 » 


1210= 10890 = 


1568160 


S.M. 1=» 4 = 


160 = 


4840= 43660 = 


6272640 


1=:= 640 =2560 = 


102400 = 


3097600=27878400 = 


4014489600 



3ft. = lyd. 








tr 















A square is a figure having four equal 
sides, and four right angles. 

In this diagram, the large square repre- 
sents a square yard, and each of the smaller 
squares within it represents one square /oo/. 
Now, since there are three rows of small 
squares, and three square feet in each row, 
there will he 3 times 3 = 9 sq. ft. in the 
lar^ square. But the large square is 3ft. 
. in length, and 3ft. in hresdth ; hence, To 

J^ the contents of a square, multiply its length by its breadth. 



QuiSTiows. — Art. 93. For what is square measure used? Repeat the 
jole. What is a square 1 How may the contents of a square be found ? 
••"plain by the diagram the reason of the operation. How do you find the 
«OMento of all figures having four right angles ? Describe a square foot 
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Mental Exercises. 

1. In 2 square feet how many square inches ? In 4 squt 
feet ? In 5 square feet ? In 20 square feet ? 

9. In 3 square yards how many square feet ? In 10 sq. yd 
In 20 sq. yd. ? In 50 sq. yd. ? In 100 sq. yd. ? 

3. In 5 roods how many poles ? In 20 roods ? In 30 rood 

4. In 7 acres how many roods ? In 24 acres ? In 40 acr6 

5. How many roods in 80 sq. rods ? In 160 sq. rods ^ 

Exercises for the Slate. 
1. How many square inches in 12A. 3R. 24p. 144ft. 72in 

OPERATION. 

12A. 3R. 24p. 144ft. 72in. 

5 1 roods. 
40 



2 64 poles. 

2 7 2 J' Note. — To multiply by |, 
* tflkA 4 of the mnUinlmand. 



4132 
14452 
4129 

516 

5 62 6 8 feet. 

144 



take I of the multiplicand. 



2248274 
2248279 
562068 

Ans. 80937864 inches. 

2. In 80937864 square inches how many acres ? 

OPERATION. 

1 4 4) 80937864 inches. 
272i)562068ft.72in. 
4 4 



10 8 9) 2248272 fourths of a foot 

40)2 064 poles. 576 -r- 4 = 144ft. 
4 ) 5J R. 24p. 
Ans. 1 2 A. 3R. 24p. 144ft. 72in. 

. QuBSTioNS. — How do you reduce acres to sc^uare inches ? Give the rea 
for the operation. How do you reduce square inches to aores ? What >• 
reason for the operation ? How do you multiply by | ? 
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NoTK. — To divide bj 272^, w© first reduce both the divisor and divi- 
dend to fourths, and then divide. The quotient is whole numbers, ^d 
the remainder fourths, which we reduce to whole numbers by dividing 
by 4. 

3. In 49A. 3R. 16p. how many square feet? 

4. In 2171466 square feet how many acres ? 

5. What is the value of 365A. 3R. 17p. at 9 1.75 per 
square rod or pole ? • 

6. Sold a valuable piece of land, containing 3A. IR. 30p., 
at 9 1.25 per square foot ; what was received for the land ? 

7. In a tract of land 12 miles square, how many square 
miles ? How many acres ? 

8. In 18 A. OR. 16p. how many square feet.? 

9. Purchased 48A. 3R. 14p. of land for $ 2.25 per square 
rod, and sold the same for $ 3.15 per square rod ; what did 1 
gain by my bargain ? 



CUBIC OR SOLID MEASURE. 

Art. 94. Cubic or Solid Measure is used in measuring 
such bodies or things as have length, breadth, . and thickness ; 
as timber, stone, &c. 

Table. 



1728 Cubic inches (cu 
27 " feet 
40 " feet 
16 « feet 
8 Cord feet, or ) 
128 Cubic feet ( 


L. in.) make 1 Cubic foot, marked co. ft. 
" 1 " yard, "• cu.yd. 
" iTon, " T. 
" 1 Cord foot, " c. ft. 

" 1 Cord of wood, " C. 


T. 

a 1 


7d. 

1 
1^ 

4^0 


n. 

1 
= 37 
= 40 
« 128 


in. 
= . 1728 
= 46656 
= 69120 
= 221184 


Note. — A pile of wood 8ft. in length, 4ft. in breadth, and 4ft. in 
height, contains a cord. — Also, one ton of timber, as usually surveyed, 
contains 50^ cubic or solid feet. 



QuESTiOHS. — How do you divide by 272^ 7 Of what denomination is the 
remainder ? How is the true remainder found ? — Art. 94. For what is cubic 
measure used ? Recite the table. What are the dimensions of a pile of 
wood containing 1 cord? How many solid feet does a ton of timber contain, 
ss usually surveyed ? 

9 
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* .^ 


^ ^ ^ 


~jj3| 


^^^'^^ 


.^■^ 


iiwi 


J 


3ft.= ryd, ■ ■ 





A cu^ is a solid body v 
square and equal sides. 

If the sides of a cube are 3: 
3ft. wide, and 3fl. thick, ae 
sented in this diagram, it is 
cubic or solid yard. Now, sir 
side of a cubic yard contains 
of surface (Art. 93), it is pi 
block be cut oflf from one side, 
thick, it can be divided into 
blocks with sides 1 foot in 
breadth, and thickness, and t 
will contain 9 solid feet ; and since the whole block or cube ii 
feet thick, it must contain 3 times 9 = 27 solid feet ; for 3f 
X 3ft. »» 27 solid feet. Hence, To find the contents of a cubic 
body, multiply its length, breadth, and thickness together. 

Mental Exercises. 

1. In 2 cubic feet how many cubic inches ? In 4 

2. In 3 cubic yards how many cubic feet ? In 10 ci 

3. In 5 cord feet how many cubic feet ? In 8 cord f( 

4. In 2 cords of wood how many cubic feet ? In 6 c 

5. How many cords of wood in 64 cord feet.? In 96 

6. How many tons in 80 cu. ft. of timber ? In 160 

Exercises for the Slate. 

1. In 48 cu. yd. and 15 cu. 2. In 2265408 cubi( 

ft. how many cubic inches } how many cubic yard 

OPBKATION. OPERATION. 

4 8yd. 15ft. 1728) 2265408 ci 
27. 27) 131 1 CT 

Ans. 4 8 yc 



1311 feet. 
1728 



N 10488 

2622 
9177 
1311 

Ans. 22 65408 inches. 



Questions.— What is a cube ? How do jou find the conteots ol 
Give the reason for the operation. Describe a cubic foot. How do 74 
a ton to cubic inches ? Give the reason for the operation. How d* 
duce cubic inches to cubic yards ? Give the reason for the operatioi 
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3. In 45 cords of wood how many cubic inches ? 

4. In 9953280 cubic inches how many cords of wood ? 

5. How many cubic feet in a pile of wood 15ft. long, 4ft. 
wide, and 6jft. high ? How many cords ? 

6. How many cubic inches in a block of marble 4ft. long, 
Sid. wide, and 2ft. thick ? 

7. In a room 14ft. long, 12ft. wide, and 8ft. high, how 
many cubic feet ? 

WINE MEASURE. 

Art. 9S, Wine Measure is used in measuring all kinds of 
liquids, except milk, ale, and beer. 

This measure is also used by government in collecting 
duties. 

Table. 



4 Gills (gi.) . 


inak< 


3 1 Pmt, 


marked pt. 


2 Pints 




1 Quart, 




!! <!*• 


4 Quarts 




1 Gallon, 




«' bar! 


32 Gallons 




1 Barrel, 




43 Gallons 




1 Tierce, 




" tier. 


63 Gallons 




1 Hogshead, 




" hhd. 


2 Tierces 




1 Puncheon, 




" pun. 


2 Hogsheads 




1 Pipe or Butt, 




" pi. 


2 Pipes, or 4 Hogsheads, 




1 Tun, 


pt. 


" tun. 
gi. 






qt. 


1 


= 4 






gal. 1 = 


2 


= 8 


tier. 




4 - 4 = 


8 


«= 32 


hhd. 1 


= 


42 = 168 =: 


336 


== 1344 


pun. 1 = U 


=s 


63 = 252 = 


504 


= 2016 


pi. 1 = U = 2 


= 


84 = 336 = 


672 


= 2688 


tun. 1 = U = 2 =3 


= 


126 = 504 = 


1008 


= 4032 


1 = 2 = 3 =4 =6 


= 


252 = 1008 = 


2016 


» 8064 



Note. — We have no statute Bpecifying how many gallons a hogshead, 
tierce, or pipe shall contain. 

The standard unit of Ldquid Measure adopted by the government of the 
United States is the Winchester* Wine Gallon, which contains 231 cubic 
inches. The Imperial Gallon now adopted in Great Britain contains 
277.274 cubic uaches. 



* Called " Winchester gallon ** because the standard measures were 
kept at Winchester, England. 

Questions. — Art. 95. For what is wine measure ased ? Repeat the table. 
Does the lave specify the number of gallons in a hogshead, tierce, or pipe ? 
How many cubic inches in the standard wine gallon in the United States 7 
In Great Britain 1 
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1. In 3 pints how many gills ? In 5 pints ? In 9 pints ? In 
11 pints? 

2. In 4 quarts how many pints ? In 6 quarts ? In 8 quarts ? 
In 12 quarts ? 

3. In 5 gallons how many quarts ? In 7 gallons ? In 10 
gallons ? 

4. In 2 hogsheads how many gallons? In 4 hogsheads? 
In 6 hogsheads ? 

5. How many quarts in 8 pints ? In 10 pints ? In 16 pints ? 
In 20 pints ? 

6. How many gallons in 12 quarts ? In 18 quarts ? In 24 
quarts ? In 32 quarts ? 

Exercises fob the Slate. 
1. In 47 tuns of wine how 2. In 379008 gills how 



Uls? 


many tuns ? 


OPERATION. 

4 7 tuns. 


OPBRlTlOM. 

4)379008gi. 


4 

18 8 hogsheads. 
63 


2) 9 47,52 pt. 
4)47376 qt. 


564 


63) 11 844 gal. 


1128 


4)188hhd. 


1 18 44 gallons. # 


Ans. 4 7 tuns. 


4 7 3 7 6 quarts. 
2 




9 47 5 2 pints. 
4 





Ans. 379008 gUls. 

3. Reduce 197 tuns 3hhd. 60gal. 3qt. Ipt to gills. 

4. In 1596604 gills how many tuns ? 

5. What will 7 hogsheads of wine cost, at 5 cents a pint ? 

Ans. $ 176.40. 

6. What cost 18 tuns Ihhd. 47gal. of oil, at $ 1.25 per gal- 
lon? Ans. $5807.50. 

Questions. — How do you redace tuns to gills ? Give the reason of the 
operation. How do you redace gills to gallons 7 To hogsheads ? To tuns'? 
Give the reason for the operations. 
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ALE AND BEER MEASURE. 



Aet. M. Ale and Beer Measure is used in measuring 
niilk, ale, and beer. 



•2 Pints (pt.] 
4 ■ *^ ^ 



Table. 



make 



32 Gallons « 

54 Gallons " 

2 Hogsheads * " 

2 Butts, or 4 Hogsheads, " 



1 Quart, 


marked qt. 


1 GaUon, 


" gal, 


1 Barrel, 


" bar. 


1 Hogshead, 


" hhd. 


1 Butt, 


" butt 


1 Tun, 


" tun 



tun. 

1 : 



butt. 
1 
2 



hhd. 
1 
2 
4 



bar. 
1 

lU 

31 
6i 



gal. 

1 

32 

54 

108 

216 



qt. 
1 
4 
128 
216 
432 
864 



8 

256 

432 

864 

1728 



Note. — The Barrel in Massachusetts contains 32 gallons. The Ale 
"wlon contains 282 cubic or solid inches. 



Mental Exebcises. > 

In 11 quarts? 



In 13 



1. In 6 quarts how many pints .^ 
<l^art8 ? In 15 quarts ? 

2. In 3 barrels how many gallons ? In 4 bar. } In 5 bar. ? 

3. In 2 hogsheads how many gallons ? In 10 hogsheads ? 
fe 20 hogsheads ? 

4> How many quarts in 10 pints? In 12 pints? In 16 
pints? In 18 pints? 

Exebcises fob the Slate. 
1. How many quarts in 76 2. In 16416 quarts 



how 



OPBBATIOH. 

7 6 hhd. 
54 



304 
380 

4104 gallons. 
4 



many hogsheads ? 

OPBRATION. 

4 )16416 qt. 

54)4104gal. 
Ans. 7 6 hhd. 



Ans. 16416 quarts. 



Questions. — Art. 96. For what it ale and beer measure used 7 Repeat the 
«ble. How many cubic inches in a gallon of ale ? How do you reduce 
nngtheads to pints 1 Give the reason of the operation. How do vou reduce 
piau to barrels ? To tuns ? What is the reason for the operation f 

9* 
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3. In 4 tuns Ihhd. 17gal. Ipt. how many pints ? 

4. How many tuns in 7481 pints? 

5. What cost 7hhd. 18gal. of beer, at 4 cepts a quart ? 

6. At 15 cents per gallon, what will 18hhd. of ale cost ? 



DRY MEASURE. . 

• Art. 97. This measure is used in measuring grain, fruit, 
salt, coal, dz;c. 

Table. 



2 Pints (pt.) 




make 


1 Quart, 


marked qt. 


8 Quarts 




(C 


1 Peck, 




(( 


pk. 

)U. 


4 Pecks 




(( 


1 Bushel, 




(< 


8 Bushels 




(( 


1 Quarter, 




(< 


qr. 


36 Bushels , 




(( 


1 Chaldron, . 

qt. 




t( 


ch. 






pk. 


1 


=3 




2 




bu. 


1 


= .8 


= 




16 


ch. 


1 


= 4 


« 32 


= 




64 




36 


= 144 


= 1153 


= 




2304 



Note. — A Winchester Bushel is 18;^ inches in diameter, and 8 inches 
deep. The Standard Gallon in dry measure contains 268| cubic 
mcnes. 

Mental Exercises. 

1. In 2 quarts how many pints ? In 5 quarts ? In 7 quarts ^ 
In 13 quarts ? 

2. In 3 pecks how many quarts ? In 6 pecks ? In 9 pecks ^ 
In 12 pecks ? 

3. In 5 bushels how many pecks ? In 10 bushels ? , In 15 
bushels ? In 20 bushels ? 

4. How many pecks in 16 quarts ? In 25 quarts ? In 36 
quarts ? In 64 quarts ? 

5. How many chaldrons in 72 bushels f In 144 bushels ? 
In 180 bushels > 



Questions. — Art. 97. For what is dry measure used ? Recite the table. 
What is the size of the Winchester bushel 1 How many cubic inches in & 
gallon, dry measure? Which is the larger, the gallon, dry measure, or the 
wine gallon of the United States ? 
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Exercises for the Slate. 

1. How many quarts in 2. In 56731 quarts how 

49ch. 8bu. 3pk. and 3qt. ? many chaldrons ? 

OPERAnON. OPBKATIOZr. 

4 9 ch. 8bu. 3pk. 3qt. 8 )56731 qt. 

_i^ 4 )7091 pk. 3qt. 

,^2^ * 36)1772bu. 3pk. 
147 ' 



177 2 bushels. 
4 



70 9 1 pecks. 
8 



4 9 ch. 8bu. 
Ans. 4 9 ch. 8bu. 3pk. 3qt. 



Ans. 5 6 7 31 quarts. 

3. Reduce 97ch. 30bu. 2pk. to quarts. 

4. In 112720 quarts how many chaldrons? 

5. How many pints in 35bu. Ipt. ? 

6. Reduce 2241 pints to bushels. 

7. Reduce 18qr. 3pk. 5qt. to quarts. 

8. How many quarters in 4637 quarts ? 

9. In 19bu. 3pk. 7qt. Ipt. how many pints ? 
10. In 1279 pints how many bushels ? 

MEASURE OF TIME. 

Art. 08. This measure is applied to the various divisions 
and subdivisions into which time is divided. 

Table. 

60 Seconds (sec.) make 1 Minute, marked m. 

60 Minutes " 1 Hour, « h. 

24 Hours " 1 Bay, « da.. 

7 Days " 1 Week, " w. 

4 Weeks " 1 Month, " mo. 

"1ayl.W««r'"1" ^J-^Year. « J. 

^2 Calendar Months' " 1 Year, " y. 

,,Qvi;sTioirs.— How do you redac« chaldrons to ptnti 7 Give the reason. 
^^ do yoa reduce pints to bnahels ? Give the reason. — Art. 98. To what 
'* v« measure of time applied 1 Repeat the Uble. 
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ALSO, 






W. 

52 


d. 

1 


h. 

6 =« 


mp. 
13 




da. 
1 


h. 
6 


» 1 Julian Year. 


da. 
365 




h. 
5 


m. 
48 






sac. 
67 


« 1 Solar Year. 


da. 
365 




h. 
6 


m. 





h. 


sec. 
HI 


» 1 Sidereal Year. 

!= To 








da. 




1 


=S 


60 = 3600 






w. 


1 


ss= 


24 


= 


1440 = 86400 




mo. 


1 = 


7 


ss 


168 


= 


10080 == 604800 


y. 


1 = 


4 = 


28 


= 


672 


= 


40320 = 2419200 


1 


=s 




3651 


:= 


8766 


= 


525960 = 31557600 



Note. — The true solar year is the time measured from the sun's leav- 
ing either equinox or solstice to its return to the same again. A peri- 
odical year is the time in which the earth revolves round the sun, and is 
365d. 6b. 9m. 14^sec., and this is often called the sidereal year. The 
civil year is that which is in common use araon^ the different nations of 
the world, and contains 365 days for three yea^s m succession, but every 
fourth year it contains 366 days. When any year can be divided by fbur, 
without any remainder, it is leap year, and nas 366 days, except the last 
year of those centuries which cannot be divided by 4; as the fifteenth, 
seventeenth, and nineteenth centuries. ' The days in each month are 
stated in the following lines : — 

"Thirty days hath September, 
April, June, and November ; 
And all the rest have thirty-one. 
Save February^ which alone 
Hath twenty-eight ; and this, in fine, 
One year in four hath twenty-nine." 

Mental Exercises. 

1. In 3 minutes how many seconds ? In 5 minutes ? In 10 
minutes ? 

2. In 2 houht how many minutes ? In 4 hours ? In 8 
hours ? 

3. In 4 weeks how many days ? In 6 weeks ?. In 9 weeks ? 
In 12 weeks ? 

4. In 2 days* how many hours ? In 3 days ? In 7 days? 
In 11 days? 

5. How many weeks in 21 days ? In 30 days ? In 50 
days ? In 84 days ? 

— J — . 

Questions. — What is a true solar year ? What is a sidereal year ? What 
is a civil year? How many days in a solar year ? In a sidereal year ? In 
a civil year ? What is leap year 7 How often do we have leap year 7 Re- 
peat the liffes on the days of the month. 



iscT.x.] REDUCTION. 105 

Exercises Fas the Slate. 

1. How many seconds in 2. In 31556937 seconds 

365da. 5h. 48m. 57sec., or how many days } 
one solar year ? 

OPRRATION. OPBRATIOM. 

3 6 5da.5h.48m.57sec. 60) 31556937 

__il 60 )5 2 594 8 m.57sec. 

1^^^ 24)8765h.48m. 

7 30 ' , ^^ 

--^-r, 365da.5h. 
87 6 5 hours. 

^ Ans. 365da. 5h. 48m. 57sec. 



/ 



52 5 9 48 minutes. 
60 



Ans. 3 1 5 5 6 9 3 7 seconds. 

3. Reduce 296da. 18h. 32m. to minutes. 

4. In 427352 minutes how many days ? 

5. How many seconds in 30 solar years 262da. 17h. 28m.- 



6. In 969407832 seconds how many solar years ? 

7. How n^any weeks in 684592 minutes ? 

8. In 67w. 6da. 9h. 52m. how many minutes ? 

CIRCULAR MEASURE OR MOTION. 

Art. 99. Circular Measure is used in reckoning latitude 
^d longitude, in computing the revolutions of tjie planets round 
^ne sun, and in the division of circles. 

TABLEt 

JJ Seconds {") make 1 Minute, ' marked ' 

g ;? JJi^^tes " 1 Degree, " « 

f? Degrees " 1 Sign, " S. 

,; : ^^ Signg^ oj 300 Degrees, " The Circle of the Zodiac, " C. 

o 1 = 60 

s • 1 = 60 = 3600 

y) ^ 1 = 30 =1 1800 _= 108000 

* == 12 =360 = 21600 = 1296000 



ji.^J*STioNs. — How do you reduce years to seconds ? Give the reason 
J. wie operation. How do you reduce seconds to days ? To years? Giv6 
^J^^n of the operation.— Art 99. For what is circular measure usedt 
^P«»ttheiaWe. 
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Mental Ezeecises. 

1. In 3 minutes how many seconds? In 5? In 
In 10? 

2. In 2 signs how many degrees? In 4 signs? 
signs ? In 9 signs ? 

3. How many degrees in 120' ? In 180' ? In 360'? 

4. How many signs in 90** ? In 120° ? In 600** ? 

Exercises fob the. Slate. 

1. How many minutes in 2. In 20937 minutes 

lis. 18^*57'? many signs? 

OPSi^TION. OPBRATION. 

1 1 S. 18** 57' 6 )20937 ' 
^1^ 30)348** 57' 
3 4 8 degrees. 1 1 S 18** 
^j60 

Ansi 2 9 3 7 minutes. Ans. 1 IS. 18** 57'. 

3. In 27s. 19** 51' 28" how many seconds ? 

4. How many signs in 2987488 seconds ? 

MISCELLANEOUS TABLE. 

Art. lOO. This table embraces a variety of things 
practical importance to the pupil, all of which are mow 
less used in business. 



12 Units, or things, 


make 1 Dozen. 


12 Dozen, or 144, 


<( 


1 Gross. 


12 Gross, or 144 Dozen, 


(1 


1 Great Gross. 


20 Units, or things, 


it 


1 Score. 


24 "Sheets of paper 


tt 


1 Quire. 


20 Quires 


CI 


1 Ream. 


66 Pounds 


(( 


1 Firkin of butter. 


112 Pounds 


t( 


1 Barrel of raisins. 


196 Pounds 


ii 


1 Barrel of flour. 


200 Pounds 


u 


1 Barrel of pork. 


200 Pounds 


(( 


1 Barrel of beef. 


200 Pounds of shad or salmon 


it 


1 Barrel ih N. Y. and Conn. 


30 Gallons 


it 


1 Barrel offish in Massachus 



Questions. — How do yoa reduce ligiM to seconds? Give the re 
of the operation. How do you reduce seconds to degrees ? To si 
Give the reason of the operation. How majoy degrees in a circle? — 
100. What is embraced in the Miscellaneoos Table ? Recite the table. 
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4 Founds of lead or iron make 1 Stone. 

4 Stone '' 1 Pig. 

8 Pigs, or IQJcwt., " 1 Fother. 

fO Pounds '' 1 Bushel of salt. 

SO Pounds '* I Bushel of wheat. 

56 Pounds ^\ ^ Bushel of Indian com or rye. 

46 Pounds "1 Bushel of barley or buckwheat. 

30 Pounds '' 1 Bushel of oats. 

OF BOOKS. 

A. sheet folded in two leaves is called a folio. 

K sheet folded in four leaves is called a quarto, or 4to. 

A sheet folded in eight leaves is called an octavo, or 8vo. 

A sheet folded in twelve leaves is called a duodecimo, or 12mo. 

A sheet folded in eighteen leaves is called an 18mo. 

A sheet folded in twenty-four leaves is called a 34mo. 



MISCELLANEOUS EXERCISES IN REDUCTION. 

L In $345.18 how many mills ? 

2. How many dollars in 345180 mills ? 

3. In 46£. 18s. 5d. how many farthings ? 

, 4. How many pounds in 45044 farthings ? 

5. Reduce 611b. Ooz. 17dwt. 17gr. troy to grains. 

6. In 351785 grains troy how many pounds > 
' 7. How many scruples in 271b 35 15 19 .? 

8. In 7852 scruples how many pounds ? 

9. In 83T. llcwt. 3qr. 181b. how many ounces? 

10. How many tons in 2996064 ounces ? 

11. How many nails in 97yd. 3qr. 3na. ? 

12. In 1567 nails how many yards ? 

13. In 57 ells English how many yards ? 

14. How many ells English in 71yd. Iqj. ? 

15. How many inches in 15m. 7fur. 18rd.. 10ft. 6in. } 

16. In 1009530 inches how many miles .^ 

17. In 95,000,000 of miles how many inches ? 

18. How many miles in 6,019,200,000,000 inches? 

19. In 48deg. 18m. 7fur. 18rd. how many feet ? 

20. In 17714037 feet how many degrees ? 

21., How many square feet in 7A. 3R. 16p. 218ft. ? 

22. In 342164 square feet how many acres ? 

23. How many square inches in 25 square miles ? 

QvBSTiov. — What givei name to the «ise or fonm of booki ? 
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24. In 100362240000 square inches how many square mile 

25. How many cubic inches in 15 tons of timber ? 

26. In 1036800 cubic inches how many tons ? 

27. How many gills of wine in 5hhd. 17gal. 3qt. ? 

28. In 10648 gills how many hogsheads of wine .? 

29. How many quarts of beer in 29hhd. 30^1. 3qt ? 

30. In 6387 quarts of beer how many hogsheads ? 

31. How many pints in 15ch. 16bu. 3pk. of wheat? 

32. In 35632 pints of wheat how many chaldrons ? 

33. How many seconds of time in 365 days 6 hours ? 
84. In 31557600 seconds how many days ? 

35. How many hours in 1842 years (of 365da. 6h. each) 

36. In 16146972 hours how many years? 

37. How many seconds in 8S. 14° 18' IT'i 

38. In 915497;' how many signs ? 

39. What will be the cost of 13 gross of steel pens, at 
cents per pen ? 

40. Bought 12 reams of paper, at 20 cents per quire ; h 
much did it cost ? 

41. I wish to put 2 hogsheads of wine into bottles that y 
contain 3 quarts each, how many bottles are required ? 

42. When $ 1480 are paid for 25 acres of land, what co 
1 acre ? What costs 1 rood ? What cost 37 A. 2R.- 18p. 

43. John Webster bought 6cwt. 3qr. 181b. of sugar at 
cents per lb., for which he paid 25 barrels of apples at $ 1. 
per barrel ; how much remains due ? 

44. Bought a silver tankard weighing 21b. 7oz. for $ 46.5 
what did it cost per oz. ? How much per lb. ? 

45. Bought 3T. Icwt. 181b. of leather at 12 cents per 1 
and sold it at 9 cent? per lb. ; what did I lose ? 

46. Phineas Bailey has agreed to grade a certain railroad 
9 5.75 per rod ; what will he receive for grading a road 1 
tween two cities, whose distance from each other is 37m. 7fi 
29rd. ? 

47. If it cost $ 17.29 per rod to grade a certain piece 
railroad, what will be the expense of grading 15m. 6f( 
37rd.? . 

48. What is the value of a house-lot, containing 40 squa 
rods and 200 square feet, at $ 1.50 per square foot ? 
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49. How many yards of carpeting, that is one yard in width, 
will be required to carpet a room 18ft. long and 15ft. wide ? 

50. A certain machine will cut 120 shingle-nails in a minute ; 
y how many will it cut in 47 days 7 hours, admitting the machine 

to be in operation 10 hours per day ? 

51. In a field 80 rods long, and 50 rods wide, how many 
square rods ? How many acres ? 

52. How long will it take to count 18 millions, counting at 
the rate of 90 a minute ? 

53. A merchant purchased 9 bales of cloth, each containing 
15 pieces, each piece 23 yards, at 8 cents per yard ; what was 
the amount paid ? 

54. Suppose a certain township is 6 miles long, and 4J miles 
^<^€; how many lots of land of 90 acres each does it con- 
tain? 

55. The pendulum of a certain clock vibrates 47 times in 
®^ minute: how many times will it vibrate in 196 days 
49m.? ' / 

56. How many shingles will it take to cover a building that 
w 36 feet long and 24 feet wide, with rafters 16 feet long, sup- 
posing one shingle to cover 27 square inches ? 

57. How many times will the large wheels of an engine turn 
round in going from Boston to Portland, a distance of 110 miles, 
supposing the wheels to be 12 feet and 6 inches in circumfer- 
ence ? 

5S. In a certain house there are 25 rooms, in each room 7 
bureaus, in each bureau 5 drawers, in each drawer 12 boxes, 
. in each box'15 purses, in each purse 178 sovereigns, each sov- 
ereign valued at 8 4.84 ; what is the amount of the money ? 

59. In 18rd. 5yd. 2ft. 1 lin. how many inches ? 

60. In 3779 inches how many rods ? 

61. Sold 5T. 17cwt. 3qr. 181b. of potash for 3 cents per 
pound ; what was the amount ? 

62. A gentleman purchased a house-lot that was 25 rods 
long and 16 rods wide for $ 100,000, and sold the same for 
f 1.25 per square foot ; what did he gain by hisj)urchase ? 



10 





OPERATION. 




£. 


8. d. 


qr. 


7 


13 6 


2 


2 


17 9 


1 


3 


8 3 


3 


9 


11 8 


3 
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§ XL ADDITION OF COMPOUND NUMBERS. 

Art. 101. Addition of Compound Numbers is the adding 
together of two or more numbers of different denominations. 



ENGLISH MONEY. 

Ex. 1. Paid a London tailor 1£, 13s. 6d. 2qr. for a coat» 
2£. 17s. 9d. Iqr. for a vest, S£, 8s. 3d. 3qr. for pantaloons^ 
and 9«£. lis. 8d. 3qr. for a surtout; what was the amount of 
the bill .? Ans. 2S£. lis. 4d. Iqr. 

Having written farthings under farthings, 
pence under pence, &c., we find the sum 
of the farthings in the right-hand cQluma. 
to be 9 farthings, equal to 2d. aAd Iqr. 
over; we write the 1 farthing under the 
column of farthings, and carry the 2d.' to 
the column of pence, th*e sum of which is 

Ans. 2 3 11 4 1 ^®^* » ®^"^^ ^^ ^^' ^^' » ^® write the 4d. 
under the column of pence, and carry the 
28. to the column of shillings, the sum of which is 5 Is., equal to 2i^. 
lis. ; having written the lis. under the column of shillings, we carry 
the 2£, to the column of pounds, and find the whole amount to be 
23 £, lis. 4d. Iqr. From the above process we deduce the fol- 
lowing 

Rule. — 1. Write all the given numbers of the same denomination 
under each other; as pounds under pounds, sMUings under slallings, 

2. TTien add togetker the numbers of the lowest denomination, 
and divide their sum by that number which it requires of tJie col- 
umn added to make one of tfie next higher denomination ; set the re- 
mainder under the column added, and carry the quotient to the next 
left-hand column, the sum of which divide by the appropriate number, as 
before; and thus- proceed to the highest denomination, under which place 
its w1u)le sum. 

Proof — The proof is the same as in simple addition. 

Questions. — Art. 101. What is addition of compound numbers? How 
do you arrange compound numbers for addition ? Why ? Will you explain 
the operation ? What is the rule for the addition of compound numbers ? 
The proof? What is the difference between simple addition and addition 
of compound numbers ? 
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Examples fok Practice*. 





2. 






£ 


». 


• d. 


qr. 


6 


19 


11 


3 


9 


6 


3 


3 


13 


18 


3 


1 


67 





8 


1 



3. 

£. 8. d. qr. 

11 9 7 2 

4 10 11 1 

31 4 6 3 

73 8 1 



97 5 3 



TROY WEIGHT. 



4. 5. 

lb. oz. dwt. gr. lb. ox. dwt. gr. 

15 11 19 22 10 10 10 10 

71 10 13 17 81 11 19 23 

65 9 17 14 47 7 8 19 

73 11 13 13 16 9 10 14 

14 8 9 9 33 10 9 21 



242 4 14 



APOTHECARIES' WEIGHT. 



6. 



lb S 5 9 gr. lb S 5 B gr. 

81 11 6 1 19' 35 9 6 2 19 

75 10 7 2 13 71 1 1 1 11 

14 9 7 112 37 3.3 2 12 

37 8 1 1 11 14 4 7 1 13 

61113 2 3 75 5 6 1 17 



272 4 3 18 

AVOIRDUPOIS WEIGHT. 



T. 


cwt. 


qr. 


lb. 


OZ. 


dr. 


T. 


cwt. qr. 


lb. 


oz. 


dr. 


71 


19 


3 


27 


14 


13 


14 


13 2 


15 


15 


15 


14 


13 


1 


11 


13 


12 


13 


17 3 


13 


11 


13 


39 


9 


3 


13 


9 


9 


46 


16 3 


11 


13 


10 


15 


17 


3 


16 


10 


14 


14 


15 2 


7 


6 


9 


61 


16 


3 


13 


7 


8 


11 


17 3 


16 


15 


11 



203 17 3 27 8 8 



i 
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- CLOTH MEASURE. 



yd. 

5 


10. 

qr. na. in. 

3 3 2 












E.R 

16 


11. 

qr. na. In. 

3 2 1 


7 


1 1 2 












71 


1 1 2 


8 


3 3 1 












13 


3 2 1 


9 


I 2 2 












47 


3 2 2 


4 


3 3 2 












39 


2 3 2 


36 


3 
















J1 


12. 

m. fur. 

19 7 


rd. 

15 


LONG MEASURE. 

ft. in. m. 

11 1 12 


fur. 
7 


13. 

rd. 

35 


yd. ft. 

5 2 : 



61 47 6 39 10 11 13 6 15 3 1 

78 32 5 14 9 9 16 1 17 1 2 

17 59 7 36 16 10 13 4 13 2 1 

28 56 1 30 16 1 17 7 36 5 2 



205 


7J 5 


17 14J 


8 










^=4 


i= 


:6 




■ 




205 


8 1 


17 15 


2 












SURVEYOR'S 


MEASURE. 








14. 








15. 




m. 


fur. ch. 


p. I. 




m. fur. 


ch. p. 


L^ 


17 


5 8 


3 24 




. 14 7 


9 3 


21 


16 


3 7 


1 21 




37 1 


3 


le 


47 


7 9 


3 19 




17 7 


8 3 


If 


19 


6 6 


1 16 




61 6 


5 3 


le 


31 


7 1 
7 4 


20 





47 1 


1 


23 


133 










LAND OR SaUARE MEASURE. 








16 


1. 




17. 




A. R. 


p. 


ft. in. 




A. R. p. 


yd. ft. 


1 "7 


67 3 


39 


272 143 




43 1 15 


30 8 


78 3 


14 


260 116 




16 3 39 


19 7 


i*i 


14 2 


31 


167 135 




47 1 16 


27 5 


'^^ 


67 1 


17 


176 131 




38 3 17 


18 8 


i'7 


49 3 


31 
15 


6 9* 117 
131i 66 




15 1 32 


11 1 


iif 


278 3 












i = 36 











278 3 15 131 102 
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SOLID MEASURE. 
18. 19. 



T«„ 


n. 


in. 


Cord. 


ft. 


In. 


17 


39 


1371 


14 


116 


1169 


61 


17 


1711 


67 


113 


1711 


47 


16 


1666 


96 


127 


969 


■?1 


38 


1711 


19 


98 


1376 


47 


17 


1617 


14 


37 


1414 


24? 


11 


1164 

WINE. 


MEASURE. 








20. 




21. 




*M. 


hhd. 


gal. qt. pt. 


Tun. 


hhd. gal. 


qt pt 


61 


1 


62 3 1 


14 


3 18 


3 


•71 


3 


14 1 1 


81 


1 60 


3 1 


60 





17 3 


17 


3 61 


3 


14 


1 


51 1 1 


' 61 


3 57 


3 1 


57 


3 


14 3 1 


17 


1 17 


1 



5i 65 2 35 1 

ALE AND BEER MEASURE. 





22. 








23. 






Tan. 


hhd. gal. 


qt. 


pt. . 


Tun. 


hhd. ga. 


qt. 


pt. 


15 


3 50 


3 


1 


67 


1 51 


1 





67 


3 17 


3 


1 


15 


3-16 


3 


1 


17 


1 44 


1 





44 


1 45 


1 


1 


71 


3 12 


3 


1 


15 


2 12 


2 


1 


81 


1 18 


1 





67 


3 35 


1 





254 


1 36 
24. 





1 

DRY 


MEASURE. 


25. 






ch. 


bu. pk. 


qt. 


pt. 


eh. 


bo. pk. 


qt. 


pt. 


15 


35 3 


7 


1 


71 


17 1 


1 


1 


61 


16 3 


6 


1 


16 


31 3 


3 





51 


30 1 


5 


0- 


41 


14 3 


1 


1 


42 


17 2 


2 


1 


71 


17 1 





1 


14 


14 1 


4 


1 


10 


10 2 


3 





186 


7 1 


2 
10 


"o 

« 











114 


SUK 


niAci 
26. 


noN< 


OF COMPOl 
TIME. 


JNDNI 


[JMI 


ISBS. 
27. 


tlXCT.Iil- 


7- 


da. 


h. 


m. 


1. 


w. 


da. 


h. 


m. t. 


57 


300 


23 


59 


17 


15 


6 


23 


15 17 


47 


169 


15 


17 


38 


61 


5 


15 


27 18 


29 


364 


23 


42 


17 


71 


6 


21 


57 58 


18 


178 


16 


38 


47 


18 


6 


19 


39 49 


49 


317 


20 


52 


57 


87 


6 


19 


18 67 



203 237 4 30 56 



CIRCULAR MOTION. 



28. 



29. 



s. 


O 


/ 


// 


s. 


o 


/ 


n 


11 


28 


56 


58 


6 


17 


17 


18 


10 


21 


51 


37 


7 


09 


19 


51 


8 


13 


39 


57 


8 


18 


57 


45 


8 


19 


38 


49 


4 


17 


16 


39 


7 


17 


47 


48 


7 


27 


38 


48 



11 11 55 09 

Note.— The sum of the signs, in circular motion, must always be 
divided by 12, and the remainder only be written down, as in Ex. S&. 



§ XII. SUBTRACTION OF COMPOUND NUMBERS. 

Art. 1<KS. Subtraction of Compound Numbers is finding 
the difference between two numbers of different denomina- 
tions. 

ENGLISH MONEY. 

Ex. 1. From 87£. 9s. 6d. 3qr., take f)2£, lis. 7d. Iqr. 

Ans. 34^. 17s. lid. 2qr. 

Having placed the less number un- 
der the greater, farthings under far- 
things, pence under pence, &c., we 
begin with the qrs. or farthings thus : 
Iqr. from Sqr. leaves 2qr., which we 
set under the column of qrs. Now, 



OPBRATION. 

£. 8. d. qr. 

Min. 8 7 9 6 3 

Sub. 52 11 7 1 

Rem. 34 17 11 2 



Questions. — Art. 102. What is subtraction of compound numbers ? 
do you arrange the numbers for subtraction 1 



How 
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as we cannot take 7d. from 6d., we add 12d. = la. to the 6d., makmg 
18d., and then suhtract the 7d. from it, and set the remainder, lid., 
under the column of pence. We then add Is. =13d. to the lis. in 
tbe subtrahend, making 128. , to compensate for the 12d. we added to 
the 6d« in the minuend. (Art 30.) Again, since we cannot take 12s. 
fim 98., we add 208. :«= 1 j&. to die 9s., making 29s., from which we 
take the 12s. and set the remainder, ITs., under Sie column of shillings. 
Having added 1JC.=208. to the 52.£., to compensate for the 20s. 
added to the 9s. in the minuend, we suhtract the pounds as in subtrac- 
tion of simple numbers, and obtain 34 J^. for the remainder. 

Rule. — 1. Write those numbers under each other which are of the 
same denomination^ the less compound number under the greater. 

2. Then begin with the loudest denomination, and subtract each lower 
number from the one above it, and write the differejux underneath, 

3. If any lotoer number is larger than the upper, suppose* as many 
to be added to the upper number as would make one of the next higher 
denomination, then subtract the lower: figure, remembering to carry one 
to the next lower number before subtracting it ; and proc^ thus till all 
the numbers are subtracted, 

Pkoof. — The proof is the same as in simple subtraction. 
Examples for Practice. 



£. 
78 
41 


2. 

a. d. qr. £. 

11 5 2 765 
13 3 3 . 713 


3. 

8. d. qr. 

16 10 1 

17 11 3 


36 


18 1 3 

TROY WEIGHT. 




lb. 

15 
9 


4. 

oz. dwt. gr. lb. 

3 12 14 711 
11 17 21 19 


oz. dwt. gr. 

1 3 17 
3 18 19 


5 


3 14 17 

APOTHECARIES' WEIGHT. 






6. 


7. 


ft 
15 
11 


S 3 9 gr. ft 

7 1 2 15 161 
9 7 1 19 97 


1 5 9 «r. 

6 3 1 17 

7 1 2 18 


3 


9 2 16 





Questions. — What do you do when the upper namber is smaller than the 
lower ? How many do yoa carry to the next denomination 7 What is the rule 
for snbtraction 7 The proof 7 
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AVOIRDUPOIS WEIGHT. 





a 








9. 








T. 

117 
19 


cwt qr. lb. 

16 1 13 

17 3 27 


01. • dr. 

14 

1 15 


T. 
11 

9 


ewt. 

1 

18 


3 


lb. 
1 

1 


OZ. 

1 

13 


dr. 

13 
15 



97 18 1 13 14 16 



CLOTH MEASURE. 



10. 

yd. qr. na. in. 

15 1 1 2 

9 3 3 1 

5 12 1 



11. 



£. E. qr. na. in. 

171 2 2 1 
19 3 2 



12. 



LONG MEASURE. 



13. 



dez. 


m. 


fur. rd. yd. 


ft. 


in. 


deg. 


m. 


fur. rd. 


ft. 


in. 


97 


3 


7 31 1 


1 


3 


18 


19 


1 1 


3 


7 


19 


17 


1 39 1 


2 


7 


9 


28 


7 1 


16 


J 



77 55J 5 31 4J 1 8 

iz=4: i=zl 6 

77 56 1 31 5 2 



*14 



SURVEYORS' MEASURE. 



m. fur. cha. p.. li. 

21 3 5 2 17 

9 5 8 1 20 

11 5 7 22 



15. 

m. fur. cha. p. 

31 7 1 1 

18 r 7 3 



li. 

19 

23 



LAND OR SQUARE MEASURE. 
16. 17. 



A. R. p. ft. in. 

116 1 13 100 113 

87 3 17 200 117 

2'8 1 35 IT^li 140 



28 J 35 172 



32 



A. R. p. yd. ft. In. 

139 1 17 18 1 30 
97 8 18 30 1 31 



Cords. 

671 
199 


ft. 
18 
19 


12 34 
1279 



UCT. xxx.l SUBTRACTION OF COMPOUND NUMBERS. UJ 

SOLID MEASURE. 
18. 19. 

T. ft. in. 

171 30 1000 
98 37 1234 

72 32 1494 

WINE MEASURE. 
20. 21. 

. T. Uid. gal. qt. pt. gi. T. hhd. gal. qt. pt. gi. 

171 3 8 111 71 1 1 1 1 1 

99 1 19 313 933313 



72 1 51 1 1 2 








ALE AND 
22. 


BEER 


MEASURE 


23. 


T. hhd. giL qu pt. 

15 1 17 1 
9 3 19 3 1 




T. ] 
79 
19 


hhd. gaL qt. pL 

2 2 2 

3 13 3 1 


5 1 51 1 1 








DRY 
24. 


MEASURE. 


25. 


ch-. to. pk q». pt. 

7 16 12 10 
19 9 3 11 




ch. 

73 

19 


bu. pk. qt. pt. 

13 3 1 
18 1 3 1 


696 27 2 7 1 








26. 


TIME. 




27. 


y. da. h. m. 

375 15 13 17 
199 137 15 1 


sec. 

5 
39 


w. da. 

14 1 
9 6 


* h. m. aec 

3 4 15 

17 37 48 



175 242 22 15 26 

CIRCULAR MOTION. 
28. 29. 



11 


o 

7 


13 


15 


9 


29 


17 


36 



s. 


o 


1 


M 


1 


23 


37 


39 


9 


15 


38 


47 



1 7 55 39 4 7 58 52 

NoTs. — In Circular Motion, the minuend is sometimes less than the 
subtrahend; as in Ex. 29, in which case it must be increased by 12 si^aa. 



Min. 
Sub. 


FnttT opnunoN. 
y. mo. 

1844 7 
1842 9 


da. 

9 
16 


Rem. 

Min. 
Sub. 


1 9 

SacOHD OFUULTIOH. 

1844 8 
1842 10 


33 

9 
16 
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Akt. 103. To find the time between two differen 

Ex. 1. What is the difference of time between Octol 
1842, and August 9th, 1844 } ' Ans. ly. 9mo. 

Commencing with January, 
month in the year, and ecu 
months and days in the later c 
August 9th, we find that 7mo. 
have elapsed ; and counting tfa 
and days in the earlier date u] 
her 16th, we find that 9mo. 5 
have elapsed. Then, setting 
earlier date under the later, an 

the months and days at the ri( 

Ham 1 Q 9 Q y®*^ °^ ®*^^ ^^^ respectively, 

xtem. i ^ ^a example, we subtract tiie lowc 

fiK)m the upper, and the remainder is the time between the d 

Rule. — Set down the earlier date under the later ^ writing 
of each on the left, next after this the number of months 
elapsed since the beginning of the year, and on the right the < 
month. Then subtract as in the preceding rule, 

NoTK. — 1. A month in legal transactions is reckoned from e 
one month to the same day of the following month ; but in < 
interest for less time than a month, and in Ending the diiTerenci 
two dates, 30 days are considered a month, and 12 months a ye 

2. Some prefer reckoning the number of the given month, 
the number of months that have elapsed since the be^nni 
year ; the result is the same in both cases. See 2d operation. 

Examples fob Practice. 

2. What is tiie time from March 21st, 1843, to J 
1847? 

3. A note was given Nov. 15th, 1832, and paid Ap 
1837 ; how long was it on interest ? 

4. John Quincy Adams was born at Braintree, Ma 
lldi, 1767, and died at Washington, D. C, Feb. 23, '. 
what age did he live ? 

5. Andrew Jackson was bom at Waxaw, S. C, Mai 
1767, and died at Nashville, Tenn., June 8th, 1845 ; 
age did he die ? 

Questions. — Art. 103. From what period do yon count the i 
days in preparinff dates for subtraction ? How do you arrange th 
subtraction ? How subtract ? How many days are considered a 
business transactions ? What is the second method of preparing 
■abtraction f 
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SJm. MISCELLANEOUS EXERCISES IN ADDITION 
AND SUBTRACTION OF COMPOUND NUMBERS. 

1. What is the amount of the following quantities of gold : 
4lb. 8oz. 13dwt. 8gr., 51b. lloz. 19dwt. 23gr., 81b. Ooz, 17dwt, 
15gr., and 181b. 9oz. 14dwt. lOgr. ? 

2. An apothecary would mix 7Ib 3S 23 29 Igr. of rhu- 
barb, 2ft 10 S 03 19 13gr. of cantharides, and 2!b 35 73 
29 17gr. of opium ; what is the weight of the compound ? 

3. Add together 17T. llcwt. 3qr. 111b. 12oz., IIT. 17cwt. 
Iqr. 191b. lloz., 53T. 19cwt. Iqr. 171b. 8oz., 27T. 19cwt. 
V 181b. 9oz., and 16T. 3cwt. 3qr. 01b. 13oz. 

4. A merchant owes a debt in London amounting to 7671^. ; 
^hat remains dqe after he has paid 1728^. 17s. 9d. ? 

5. Prom 731b. of silver there were made 261b. lloz. 13dwt 
^4gr. of plate ; what quantity remained ? 

6. From 711b 8S 13 IB 14gr. take 7fc 95 13 19 17gr. 

7. Prom 28T. 13cwt. take lOT. 17cwt. 191b. 14oz, 

^^' A merchant has 3 pieces of cloth ; the first contains 
rjyi 3qr. 3na., the second 18yd. Iqr. 3na., and the third 
vQ. Iqr. 2na. ; what is the whole quantity ? 

I7?i! ®^^^ ^ ^^^^ ^^ ^^y ' ^^® ^^^^ weighed 2T. IScwtT Iqr. 
\J}K the second 3T. 271b., and the third IT. 3qr. 111b. ; what 
^'^J they all weigh.? • 

Ifi What is the sum of the following distances: 16m. 7fur. 
;^^d. 14ft. iiin., 19m. Ifur. 13rd. •16ft. 9in., 97m. 3fur. 27rd. 
^'^ft. 3in., and 47m. 5fur. 37rd. 13ft. lOin. ? 

}1. From 76yd. take 18yd. 3qr. 2na. 

12. From 20m. take 3m. 4fur. 18rd. 13ft. 8in. 

13. From 144A. 3R. take 18A. IR. 17p. 200ft. lOOin, 
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14. From 18 cords take 3 cords 100ft. lOOOin. 

15. A gentleman has three farms ; the first contains 169A. 
3R. 15p. 227ft., the second 187A. IR. 15p. 165ft., and the 
third 217A. 2R. 28p. 165ft. ; what is the whole quantity ? 

16. There are 3 piles of wood ; the first contains 18 cords 
116ft. lOOOin., the second 17 cords 111ft. 1600in., and the 
third 21 cords 109ft. 1716in. ; how much in all ? 

17. From 17T. take 5T. 18ft. 765in. 

18. From 169gal. take 76gal. 3qt. Ipt. 

19. From 17ch. 18bu. take 5ch. 20bu. Ipk. 7qt. 

20. From 83y. take 47y. lOmo. 27d. 18h. 50m. 14s. 

21. From US. 15*^ 36' 15" take 5S. 18^. 50' 18". 

22. John Thomson has 4 casks of molasses ; the first con- 
tains 167gal. 3qt. Ipt., the second 186gaL Iqt Ipt, the third 
108gal. 2qt. Ipt., and the fourth 123gal. 3qt. Opt. ; how much 
is the whole quantity ? 

23. Add together 17bu. Ipk. 7qt. Ipt., 18bu. 3pk. 2qt., 
19bu. Ipk. 3qt. Ipt., and 51bu. 3pk. Oqt. Ipt. 

24. James is 13y.4roo. 13d. old, Samuel is 12y.llmo.23d., 
and Daniel is 18y. 9mo. 29d. ; what is the sum of their united 
ages? 

25. Add together 18y. 345d. 13h. 37m. 15s., 87y. 169d. 12h. 
16m. 28s., 316y. 144d. 20h. 53m. 18s., and 13y. 360d. 21h. 
57m. 15s. 

26. A carpenter sent two of his apprentices to ascertain the 
length of a certain fence. The first stated it was 17rd. 16ft. 
llin., the second said it was 18rd. 5in. The carpenter finding 
a discrepancy in their statements, and fearing they .might both 
be wrong, ascertained the true length himself, which was 17rd. 
5yd. 1ft. llin. ; how much did each differ from the other .^ 

27. From a mass of silver weighing 1061b., a goldsmith 
made 36 spoons, weighing 51b. lloz. 12dwt. 15gr. ; a tankard, 
31b. Ooz. 13dwt 14gr. ; a vase, 71b. lloz. 14dwt. 23gr. ; how 
much unwrought silver remains ? 
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28. From a piece of cloth, containing 17yd. 3qr., there were 
taken two garments, the first measuring 3yd. 3qr. 2na., the 
s^ond 4yd. Iqr. 3na. ; how much remained ? 

29. Venus is 3S. 18" 45' 15" east of the Sun, Mars is 7S. 
15° 36' 18" east of Venus, and Jupiter is 5S. 21" 38' 27" east 
of Mars ; how far is Jupiter east of the Sun ? 

30. The longitude of a certain star is 3S. 18" 14' 35", and 
the longitude of Jupiter is US. 25" 30' 50"; how far will Ju- 
piter have to move in his orbit to be in the same longitude 
with the star ? 



§ XIV. MULTIPLICATION OF COMPOUND NUMBERS. 

Aet. 104. Multiplication of Compound Numbers is re- 
peating numbers of different denominations any proposed num- 
ber of times. 

Art. lOS. To multiply when the multiplier is not more 
than 12. 

Ex. 1. If an acre of land cost 14 j^. 5s. 8d. 2qr., what will 9 
acres cost } Ans. 128£. lis. 4d. 2qr. 

oPBRATioN. I» performing this question, 

£. ■. d. qr. we first write the multiplier un- 

Multiplicand 14 5 8 2 der the lowest denomination of 

Multiplier 9 ^® multiplicand, and then say 9 

times 2qr. are 18qr., equal to 

Product 128 11 4 2 4d. and Sqr. We set down the 

2qr. under the number multi- 
plied, reserving the 4d. to be added to the next product We then 
say 9 times 8d. are 72d., and the 4d. make 76d., equal to 6s. and 4d., 
and set the 4d. under the column of pence, reserving the 6s. to be 
added to the next product Then 9 times 58. are 46s., and 6b. make 
5 Is., equal to 2£. and lis. We place the lis. under the colunm of 
shillings, reserving the 2 £. to be added to the next product Again, 
9 times U£. are 126£., and 2£. make 128£. This, placed under the 
column of pounds, gives us 128Je. lis. 4d. 2qr. for the answer. 

Questions. — Art 104. What is multiplication of compound numbers T 
— Art. 106. Explain the operation. Bv what do ypu divide the product of 
each denominauon? What do you do with the quotient and remainders 
thne obtained? 

11 
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Rule. — Multiply each denomiruUion of the compound manber I 
multiplier separately , beginning with the lowest, and carry as in 
tion of compound numbers, ' 







Examples for Practice. 
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Note. — The answers to the following questions are found in thi 
responding questions in Division of Compound Numbers, p. 128. 

14. What cost 7 yards of cloth at 18s. 9d. per yard ? 

15. If a man travel 12m. 3fur. 29rd. in one • day, ho^ 
will he travel in 9 days } 

16. If 1 acre produce 2 tons 13cwt. 191b. of hay, what 
8 acres produce } 



* The expression |d. is equivalent to Iqr. ; i|d. to 2qr. ; {d. to 3qr. 



Questions. — What is the rule ? How are farthings sometimes writti 
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^^' If a family consume 49gal. 3qt. Ipt. of molasses in one 
month, what quantity will be sufficient for one year ? 

18. John Smith has 12 silver spoons, each weighing 3oz. 
17dwt. I4gr. ; what is the weight of all ? 

.19. Samuel Johnson bought 7 loads of timber, each meas- 
uring 7 tons 37ft. ; what was the whole quantity ? 

20. If the moon move in her orbit 13" IT 35'' in 1 day, 
how far will she move in 10 days } 

. 21. If 1 dollar will purchase 2ib 8S 73 19 10 gr. of 
ipecacuanha, what quantity would 9 dollars buy } 

.22. If 1 dollar will buy 2A. 3R. 15p. 30yd. 8ft. lOOin. of 
wild land, what quantity may be purchased for 12 dollars ? 

23. Joseph Dofe will cut 2 cords 97ft. of wood in 1 day; 
how much will he cut in 9 days ? 

24. If 1 acre of land produce 3ch. 6bu. 2pk. 7qt. 1 pt. of 
corn, what will 8 acres produce .> 

^^T. 106. When the multiplier is a composite number, 
wd all its factors are within the table. 

Ex. 1. What cost 24 yards of broadcloth at 2£, 7s. lid. per 
yard.? Ans. 57^. 10s. Od. 

/'■*ATioB. In this question, we find the 
^ % J^'i ' ■ r 1 J number 24 equal to the prod- \ 
^ 7 11 = price of 1 yard. ^^t of 4 and 6 ; we therefore 
4 multiply the price first by 4, 

Ml 8 = price of 4 yards. *°^ ^^"^ ,^*^ P~^^°* .^^ 5 
o i^iii^c ui -x jraiuo ^^ ^j^^ j^^ product IS the 

jT- _ answer. 

57 10 = price of 24 yards. 

Ex.2. What cost 360 tons of iron at 17£. 16s. Id. per 
^a.? Ans. 6409JE. 10s. Od. 

^OPBRATION. 
£. 8. d. 

17 16 1 = price of 1 ton. j^ ^^is question, we find 

>.«_ ^ tl>e facjtors of 360 to be 6, 

106 16 6 = price of 6 tons. ^ and 10. ,We first mulu- 

Q ^ ply by 6, and then that 

product by 6, and then 

640 19 = price of 36 tons, again the last product by 

10 10- 



^409 10 = price of 360 tons. 
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Rule. — Multiply the compound number first hy one of the factors of 
the multiplier y and this product by another , and so on^ until all the fac- 
tors have been used as mxdtipUers. The last product wiU be the answer. 

Examples for Practice. 

3. If a man travel 3m. 7fur. 18rd. in one day, how far 
would he travel in 30 days ? 

4. If a load of hay weigh 2 tons 7cwt. 3qr. ISlb., what 
would be the weight of 84 similar loads ? 

5. When it requires 7yd. 3qr. 2na. of silk to make a lady's 
dress, what quantity would be sufficient to make 72 similar' 
dresses } 

6. A tailor has an order from the navy agent to make 132 
garments for seamen ; how much cloth will it take, supposing 
each garment to require 3yd. 2qr. Ina. } 

Art. 107. When the multiplier is not a composite number, 
and is greater than 12, or, if a composite number, when all its 
factors are not within the table. 

Ex. 1. What cost 379c wt. of iron at 3^. 16s. 8d. per cwt.? 

Ans. 1452 .£. 16s. 8d. 
Since 379 is not a com- 
posite number, we cannot le^ 
solve it into factors ; but we 
may sepajrate it into parts, and 
find the value of each part 
separately ; thus, 379 = 300 
-J- 70 -|- 9. In the opera- 
tion, we first multiply by 10, 
and then this product by. 10, 
to get the cost of lOOcwt. 
To find the cost of 300cwt. we 
multiply the last product by 
3; and to find the cost of 
tTTo Ta o * roryn x 70cwt., we multiply the cost 
14 5 2 16 8 cost of 379cwt. ^f lOcwt by 7 ; and then, to 
find the cost of 9cwt., we multiply the cost of Icwt. by 9. Adding 
the several products, we obtain 1452 jET. lOs. 8d. for the answer. 

Rule. — Multiply first by 10, and^ if the multiplier contains hun- 
dreds, multiply this product by 10 to get the product for 100 ; then mul- 
tiply the product of 100 by the number of hundreds, the product of 10 
by the number of tens, and the multiplicand by the number of units ; 
the sum of the several products will be the answer required, 
— ^ ■ ■ ■ I. . ■ . — _ . — ^ 

QuESTioNfl.— Art. 106. What is the rule for nialtiplying by a composite 
number 1 Give the reason for the rule. — Art. 107. How do you find the cost 
of SOOcwt in the example ? Of 70cwL ? Of 9c wt. ? What is the rule when the 
multiplier is large and is not a composite number 7 



_ OPBRATION. 

je. S. d 
3 16 8x9 units. 
10 


38 


6 


8x7 tens. 
10 


383 


6 


8 

3 hundreds. 


1150 

268 

34 




6 

10 


OcostofSOOcwt 
8 cost of 70cwt. 
cost of 9cwt. 



»KT. XT.] DIVISION OF COMPOUND NUMBERS. 125 

Examples for Practice. 

2. If 1 dollar will buy 171b. lOoz. 13dr. of beef, how much 
^y be bought for 62 dollars ? 

3- What cost 97 tons of lead at 2£, 17s. Sj-d. per ton ? 

4. If a man travel 17m. 3fur. 19rd.3yd.2ft. 7in. in one day, 
,how far would he travel in 38 days ? 

.5- If 1 acre will produce 27bu. 3pk. 6qt. Ipt. of com, what 
^11 98 acres produce ? 

"• If it require 7yd. 3qr. 2na. to make 1 cloak, what quanti- 
^ would it require to make 347 cloaks ? ' 

7. One ton of iron will buy 13A. 3R. 14p. 18yd. 7ft. 76in. of 
^^^ ; how many acres will 19 tons buy ? 
^- If 1 ton of copper ore will purchase 17T. 14cwt. 3qr. ^ 
181b. 14oz. of iron ore, how much can be purchased for 451 
tons? 



§ XV. DIVISION OF COMPOUND NUMBERS. 

Art. 108. Division of Compound Numbers is the process 
^^ dividing numbers of different denominations into any pro- 
pped number of parts. 

Art. 109« To divide when the divisor does not ex- 
ceed 12. 

. fix. 1. If 9 acres of land cost 128JE. lis. 4d. 2qr., what is 
^e value of 1 acre ? Ans. U£, 5s. 8d. 2qr. 

OPERATION. Having divided the 128jC. by 9, we 

9) 1 2 o 1% A 2' ^"^ *^® quotient to be U£, and 2£. re- 

• ^ ° 11 ^ xs maining. We place the quotient H£. 

14 5 8 2 under the 128 jST., and to the remainder 

i 2jC., equal, to 40s., we add the lis. in the 

g^estion, and divide the amount, 5l8., by 9. We vnite the quotient 

^* under the 1 Is., and to the remainder Gs., equal to 72d., we add the 

^^- in the question, making 76d., which we divide by 9, and write the 

^^otient 8d. under the 4d. To the remainder 4d., equal to lAqr., we 

m^UESTioirs.— Art 108. What is diTision of compound numberat — Art 
*^; Where do you begin to divide 7 Why ? When there is a remainder after 
^^>iding any one denomination, what maet be done with it f 

11* 
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add the 3qr. in the question, and divide the amount, 18qr., by 9, and 
obtain 2qr. for a quotient, which we place under the 2qr. in the 
dividend. Thus we find the answer to be 14 JC. 5s. 8d. 2qr. 

Rule. — 1. Divide tite highest denomination of the dividend hy the 
divisor, and, if there be a remainder, reduce it to the neoct lower de- 
nomination, adding to the number thus found the number in the dividend 
of the same denomination. 

2. Divide the result thus obtained by the divisor ; and, if there be a 
remainder, proceed as before, till all the denominations of the dividend 
are taken, or till the work is finished. Tlie successive quotients will be 
of the same denominations with the successive numbers divided, or will 
correspond uffith the several denominations of the dividend. 

Examples fob Practice. 
2. 3. 4. 

£. 8. d. £.8. d. £. 8. d. 

2)10 13 4 3)58 14 9 5)129 9 7 
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Note. — The answers to the following questions are found in the cor- 
responding numbers in Multiplication of Compound Numbers. 

14. What costs 1 yard of cloth, when 7yd. can be bought for 
e£. lis. 3d. ? 

15. If a man, in 9 days, travel 112m. Ifur. 21rd., how far 
will he travel in 1 day ? 

16. If 8 acres produce 21T. 5cwt. 1 qr. 121b. of hay, what 
will 1 acrei produce ? 

17. If a family consume in 1 year 598gal. 2qt. of*molasses, 
how much will be necessary for 1 month ? 

Question. — What is the rule for division of compoand numbers 7 
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1S> John Smith has 12 silver spoons, weighing Slb^ lOoz. 
lldwt. ; what is the weight of each spoon ? 

19- Samuel Johnson bought 7 loads of timber, measuring 
^T. 19ft. ; what was the quantity in each load ? 

20. If the moon, in 10 days, move in her orbit 4S. IV 65' 
50 ', how far does she mov^ in 1 day ? 

21. If $9 will buy 24ib 85 33 19 lOgr. of ipecacuanha, 
how large a quantity will $.1 purchase ? 

.22. When $ 12 will buy 34A. OR. 32p. 8yd. 5ft. 48in. of 
^ild land, how much will 9 1 buy ? 

23. Joseph Doe will cut 24 cords 105 feet of wood in 9 
%s ; how much will he cut in 1 day ? 

24. When 8 acres of land produce 25ch. 17bu. 3pk. 4qt. of 
grain, what will 1 acre produce ? . 

Art. 1 1 O. When the divisor is a composite number, and 
^1 its factors are within the table. 

Ex. 1. When 24 yards' of broadcloth are sold for 57^. 10s. 
^^", what is the price of 1 yard ? ' Ans. 2£, 7s. lid. 

opBRATioN. In this question we find 

6) 57 I'O = price of 24 yards. ^.ororrrK 

4) 9 11 8 = price of 4 yards. 4. We therefore first di- 

■~;i -^ - , . - , J vide the price by one of 

Z 7 11 = price of 1 yard. ^jjese numbers, and then 

the quotient by the other. 

Rule. — Divide the dividend by one of the component parts, and the 
f'ffiient thence arising by another, and so on until all the factors have 
^used as divisors; the last quotient will be the answer. 

Examples for Practice. 

2. If 360 tons of iron cost 6409j£. 10s. Od., what is the 
<^ost of 1 ton .> 

.3. If a man travel 117m. 7fur. 20rd. in 80 days, how far 
^^1 he travel in 1 day ? 

.4. If 84 loads of hay weight 201 tons 4cwt. 2qr. 01b., what 
^^11 1 load weigh ? 

, 5, When 72 ladies require 567yd. Oqr. Ona. for their dresses, 
^^^ many yards will be necessary for 1 lady ? 

^ QUESTIONS. — Art. 110. How does it appear that dmding by 6 in Ex. 1 
l^^ the price of 4 yards ? What is the rule for dividing by a compoiite Bum- 
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6. When 132 sailors require 470yd. Iqr. of cloth to make 
their garments, how many yards will be necessary for 1 sailor ? 

Art. Ill, When the divisor is not a composite number, 
and is greater than 12, or, if a composite number, when all it^ 
factors are not within the table. 

Ex. 1. If 23cwt. of iron cost 171£. Is. 3d., what cost Icwt.? 

Ans. 7£. 8s. 9d. 

OPERATION. 

2 3) 1 7 1 13 C7£. , ,, . ,. . , ,. . , ,, 

1 ^ ^ ^ In this question we first divide the 

pounds by 23 , and obtain 7 for the quotient, 

1 and IOjET. remaining, which we reduce to 

2 shillings, and add the Is., and again di- 

o n \ o A 1 / o ^^^^ ^y 23» and obtain Ss. for the quotient. 

Z3) Z\) I (Ss. The remainder, ITs., we reduce to pence, 

I Q4 and add the 3d., and again divide by 23, 

~ 1 7 and obtain 9d. fpr the quotient. Thus, by 

^ 12 uniting the sevefal quotients, wo find the 

answer to be 7£. 8s. 9d. 

23)207 (9d. 
207 

Rule. — Divide in the same manner as when the divisor does not ex- 
ceed J12 (Art. 109), and torite doion the whole operation as in tJie pre- 
ceding example, 

2. If $ 62 will buy 10951b. 14oz. 6dr. of beef, how much 
may be obtained for $ 1 ? 

3. Paid ^280. 5s. Q^d. for 97 tons of lead; what did it cost 
per ton ? 

4. If a man travel 662m. 4fur. 28rd. 3yd. 2ft. 2in. in 38 
days, how far will he travel in 1 day ? „ 

5. When 98 acres produce 2739bu. Ipk. 5qt. of grain, what 
will 1 acre produce ? 

6. A tailor made 347 garments from 2732yd. 2qr. 2na. of 
cloth ; what quantity did it take to make 1 garment ? 

7. When 19 tons of iron will purchase 262A. 3R. 37p. 
25yd. 1ft. 40in. of land, how much may be obtained for 1 ton ? 

8. If 451 tons of copper ore will purchase 8003T. 8cwt. Iqr. 
01b. lOoz. of iron ore, how much will 1 ton purchase .^ 

Ans. T. cwt. qr. lb. oz. 

Questions. — Art 111. What is the rale when the dmsor is Urge, and not 
a composite namber? 
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§ XVI. MISCELLANEOUS EXAMPLES IN MULTIPLICA- 
TION AND DIVISION OF COMPOUND NUMBERS. 

1. Bought 30 boxes of sugar, each containing 8cwt 3qr. 
201b., but having lost 67cwt. 3qr. 121b., I sold the remainder 
for l£. 17s. 6d. per cwt. ; whi^t sum did I receive ? 

2. A company of 144 persons purchased a tract of land 
containing 11067 A. IK. 8p. John Smith, who was one of the 
company and owned an equal share with the others, sold his 
part of the land for Is. 9^. per square rod ; what sum did he 
receive ? 

3. The exact distance from Boston to the mouth of the 
Columbia River is 2644m. 3fur. 12rd. A man, starting from 
Boston, travelled 100 days, going 18m. 7fur. 32rd. each day ; 
required his distance from the mouth of the Columbia at the 
elid of that time. 

4. James Bent was bom July 4, 1798, at Sh. 17m. A. M . ; 
how long had he lived Sept 9, 1807, at llh. 19m. P.M., 
reckoning 365 days for each year, excepting the leap year 
1804, which has 366 days } 

5. The distance from Vera Cruz, in a straight line, to the 
city of Mexico, is 121m. 5fur. If a man set out from Vera 
Cruz to travel this distance, on the first day of January, 1848, 
which was Saturday, and travelled 3124rd. per day until the 
eleventh day of January, omitting, however, as in duty bound, 
to travel on the Lord's Day, how far would he be from the 
city of Mexico on the morning of that day ? 

6. Bought 16 casks of potash, each containing 7cwt. 3qr. 
181b., at 5 cents per pound. I disposed of 9 casks at 6 cents 
per pound, and sold the remainder at 7 cents per pound ; what 
did I gain ? 

7. A merchant purchased in London 17 bales of cloth for 
lll£, 16s. lOd. per bale. He disposed of the cloth at Havana 
for sugar at l£. 17s. 6d. per cwt. Now, If he purchased 
144cwt. of sugar, what balance did he receive ? 

8. A alld B commenced travelling, the same way, round an 
island 50 miles in circumference. A travels 17m. 4fur. 30rd. 
a day, and B travels 12m. 3fur. 20rd. a day ; required how 
far they are apart at the end of 10 days. 
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9. Bought 760 barrels of flour at $ 5.75 per barrel, which 
I paid for in iron at 2 cents per pound. The purchaser after- 
wards sold one half of the iron to an axe-manufacturer ; what 
quantity did he sell ? 

10. Bought 17 house-lots, each containing 44 perches, 200 
square feet. From this purchase I sold 2A. 2R. 240ft., and 
the remaining quantity I disposed of at Is. 2^d. per square foot ; 
what amoimt did I receive for the last sale .? 

11. J. SpofTord's farm is 100 rods square. From this he 
sold to H. Spaulding a fine house-lot and garden, containing 
5A. 3R. 17p. ; and to D. Fitts a farm 50rd. square ; and to R. 
Thornton a farm containing 3000 square rods; what is the 
value of the remainder, at $ 1.75 per square rod ? 



§ XVn. CANCELLATION. 

Art'. 1 13, Cancellation, as commonly used in arithmetic, 
signifies erasing or striking out any factor or factors common to 
the divisor and dividend. 

It can be employed in most rules involving multiplication and 
division of ^hole numbers, but is more especially important in 
abridging operations in multiplication and division of vulgar 
fractions, and in simple and compound proportions. 

Aht. 113* If the dividend and divisor are loth divided 
by the same number^ the quotient is not altered. Thus, if the 
dividend is 20 and the divisor 4, the quotient will be 5. Now, 
if we divide the dividend and divisor by some number, as 2, 
their proportion is not altered, and we obtain 10 and 2 respec- 
tively ; and 10 -r- 2 = 5, the sante as the original quotient. 

Art. 1 14* If a factor is cancelled in any number^ the 
number is divided by that factor. Thus, if 15 is the divideod 
and 5 the divisor, the quotient will be 3. Npw, since the divi- 

QuESTioNS. — Art 112. What does cancellation signify ? In what rules is 
it moat advantageously employed ? — Art. 113. What is the effect on the quo- 
tient when the dividend and divisor are both divided by the same number? 
— Art. 114. What is the effect of cancelling a factor of any number? 



siCT.XTii.] CANCELLATION. 13I 

80T and quotient are the two factors, which, being multiplied to- 
gether, produce the dividend (Art. 50), it is plain, if we cancel 
the factor 5, thus ^ X 3 = 15, the remaining factor 3 is the 
quotient, and the dividend 15 has been divided by 5. 

Abt. 1 Iff* Method of cancelling, when there is one factor, 
or more, common to the dividend and divisor. 

Ex. 1. A man sold 25 hundred weight of iron at 5 dollars 
per hundred weight, and expended the money for flour at 5 
dollars per barrel ; how many barrels did he purchase ? 

Ans. 25 barrels. 

n- J °*""^"oK "^^ P"^® ^^ *^® ^^^ ^^ hundred 

%idend p X <>o _. 25 weight must be multiplied by the 
Divisor $ number of hundred weight sold, to 

^ ' obtain the value of the whole ; and 

this product, being divided by the cost of ihe flour per barrel, will give 
^e number of barrels bought. But we may indicate this multiplica- 
tion and division by theu: signs, without actually performing the oper- 
ations. In this example, 5 is a common factor of the divisor and divi- 
dend; therefore, we divide the divisor and dividend by this factor, or, 
^hich is the same thing, cancel it in both, and obtain 25 for the 
quotient 

2. Divide the product of 15, 2, 4, and 6, by the product of 
^) 3, 2, and 5, and find the quotient. Ans. 6. 

OPERATION. 

Dividend 16 X 2 X <^ X 6 90_„ ^ 
Divisor 4X3X»XS = 15-6 Q"°tient- 

^ this example we cancel the common factors in the divisor and 
J^^idend, and divide the product of the remaining factors in the divi- 
*^®Qd by the product of those in the divisor, and obtain the quotient 6. 

,. ftuLE. — 1. Write the dividend above ihe divisor, with a horizontal 
***€ between them, as in division, (Art. 47.) 

2. Cancel tJte factor or factors common to the dividend and divisor, 
^^^i if there is only one factor remaining in the dividend and one 

Questions. — Art. 115. How do you arranffe the dividend and divisor for 
•^ncellation ? How do you then proceed ? Is the factor 6, in Ex. 1 , reduced 
J? 0, or 1, by being cancelled! If all the factors, both in the dividend and 
*'viBor, are cancelled, what will the quotient be ? If more than one factor 
'?«nain in the dividend and divisor after cancelling, how do you obtain the quo- 
^«Dt ? What is the rule for cancellation t 
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in the divisor, divide the factor of the dividend by the factor of the 
divisor. 

3. If there are two or more factors remaining in the dividend, and 
tivo or more in the divisor, divide the product of the factors of the divi- 
dend by the product of the factors of the divisor, 

NoTX. — Wheo a factor is cancelled, it is not reduced to 0, but to unity, 
or 1. Therefore, when all the factors are cancelled, either in the divi- 
dend or divisor, the factor 1 remains^ and must be used as a factor of the 
divisor or dividend, as the case may be. 

Examples for Practice. 

3. Divide 27 X 16 by 27. 

4. Divide 42 x 19 by 19. 

5. Divide the product of 8, 6, and 3, by the product of 6, 3, 
aad 4. 

6. Divide the product of 17, 6, and 2, by the product of 6, 
2, and 17. 

7. Sold 15 pieces of shirting, and in each piece there were 
30 yards, for which I received 10 cents per yard ; expended the 
money for 10 pieces of calico, each containing 15 yards ; what 
was the calico per yard ? 

Art. 116* When a number in the dividend and another 
in the divisor have a commpn factor. 

8. Divide the product of 12, 7, and 5, by the product of 2, 
4, and 3. Ans. 17 J. 

/ OPSRATION. 

Dividend H X 7 X 5 35 i^i r. *• * 

-^ z TT =-—-=174 Quotient. 

Divisor 2X^X3 2 

It will be seen, in this example, that 4 in the divisor is a factor of 12 
in the dividend. Therefore we divide 12 by 4, cancellfng these num- 
bers, and use the quotient 3 instead of 12. The operation may be carr 
ried still further by cancelling this factor 3, and a similar one in the 
divisor. 

9. Divide the product of 20, 13, and 9, by the product of 13, 
16, and 1. Ans. 1 If 

Questions. — Art 116. How do you proceed when a namber in the divi- 
dead and another in the divisor have a common factor ? Is the common fac- 
tor always one of the two numbers ? 
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OVERATIOW. 

5 

Dividend g0X 3-^X9 _^_mii^ent 
Divisor i^Xi^Xl 4 * 

4 

h this example, SO in the dividend and 16 in the divisor may be 
diTided by 4. We therefoze cancel these nombws and use their quo- 
tients in the operation. 

Rule. — When there is a factor in the dividend and another in the 
divisor which may be divided by the tmaller factor, or by some other 
limber, without a remainder, cancel these factors, and use the quotients 
^"^gfrom the division instead of them. 

Examples for Practice. 

10. Divide the product of 9, 8, 2, and 14, by the product of 
3, 4, 6, and 7. 

11. Divide the product of 16, 5^ 10, and 18, by the product 
of8,6,2,and 12. 

12. Divide the product of 22, 9, 12, and 5, by the product of 
3, 11, 6, and 4. * 

13. Divide the product of 25, 7, 14, and 36, by the product 
of 4, 10, 21, and 54. 

14. Divide the product of 26*, 72, 81, and 12, by the product 
0^36, 13, 24, and 54. 

Art. 117. When the product of two or more factors of 
^ dividend is equal to the product of two or more factors of 
^ divisor, or conversely. 

15. Divide the product of 8, 5, 3, 16, and 28, by the product 
of 10, 4, 12, 4, and 7. Ans. 4. 



Dividend «X$XiXi$Xn _ 4 q„^^^^^^ 

Divisor i0XiXiiX4LX% 

l^he product of the factors 8 and 5 in the dividend is equal to the 
P^Qct of 10 and 4 in the divisor ; therefore we cancel these factors. 
Again, the product of the factors 3 and 16 is equal to the product of 

, Questions. — What is the rule for cancelling when a number in the diri- 
"*Dcl and another in the divisor have a common factor? — Art. 117. How do 
7<)n proceed when the products of two or more facton in the dividend and di- 
^or are alike? 

12 
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the factors 12 and 4, which we also cancel, and there remains 28 di- 
vided by 7, which is equal to 4. 

Rule. — When the product of two or more factors in the dividend is 
equal to the product of two or more factors in *he divisor, camel these 
factors in both. 

NoTX. — If the product of two or more factors in the dividend is equal 
to any one factor in the divisor, or conversely, these fiictors may be cancel- 
led in both. 

Examples for Psacticb. 

16. Divide the product of 8, 4, 9, 2, 12, 16, and 5, by the 
product of 4, 6, 6, 3, 8, 4, and 20. 

17. Divide the product of 6, 15, 16, 24, 12, 21, and 27, by 
the product of 2, 10, 9, 8, 36, 7, and 81. 



§/XVnL PROPERTIES AND RELATIONS OF 
NUMBERS. 

Art. 118. All numbers are either odd or even. 

An odd number is a number that cannot be divided by 2 
without a remainder; thus, 3, 7, 11. 

An even number is a number that can be divided by 2 with- 
out a remainder ; thus, 4, 8, 12. 

Numbers are also either prime or composite. 

A prime number is a nujptiber which can be divided only by 
itself or a unit ; as 1, 3, 5, 7. 

Numbers are said to be prime to each other when no number 
greater than a unit will divide them without a remainder; 
thus, 7 and 1 1 are prime to each other. 

Note. — For definition of couiposite numbers, see Art. 41. 

Art. no* A prime factor of a number is a factor which 
can be divided only by itself or a unit ; thus, the prime factors 
of 21 are 3 and 7. 

Questions. — What is the rule for cases of this kind ? If the product of 
two or more factors is equal to any one factor, how do you proceed ? — Art. 
118. V^hat are all numbers? What is an odd number? What an even 
number ? What other distinctions of nombers are mentioned ? What is a 
prime number ? When are numbers prime to each other ? What is a com- 
posite number ?' Art. 119. What is a prime factor of a number 7 
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^OTE. — Unity or 1 is sometimes regarded as a prime factor ; but since 
maltipljing any number by 1 does not alter its value, we shall omit it 
wheo speaking of the prime factors of numbers. 

Abt. 190* To find the prime factors of a number. 

Ex. 1. It is required to find the prime factors of 24. 

Ans. 2,2, 2,3. 

*22T"' Since 24 is not a prime number, we divide 

ZZ. it by 2, the least prime -number greater than 

212 It and obtain the quotient 12. And since 12 

2 ~~g , is a composite number, we divide this also 

— 2 ' by 2, and obtain a quotient 6. We next 

3 divided by 2, and obtain 3 for a quotient, 

which is a prime number, and therefore the 
2x2x2X3 = 24 division ends. The . several divisors and 
the last quotient constitute all the prime fac- 
tors of 24. 

Rule. — Divide the given number by the least prime number, greater 
^ 1, that will divide it without a remainder, and then this quotient, if 
^ ^rnposite number, in the same manner, and thus continue the division 
^ntu a prime number is obtained for a quotient. The severed divisors 
^ the last quotient are its prime factors. 

WoTB. — The composite factors of any number may be found by mul- 
piying together two or more of its (>rime factors. 

Examples fob Peactice. 

^' What are the prime factors of 36 ? 
^' What are the prime factors ©f^ ? 
^' What are the prime factors of o6 ? 
^- What are the prime factors of 144 ^ 

^' What are the prime factors of 3420 ? 

"^^ What are the prime factors of 18500 ? 



A COMMON DIVISOR. 
Art. 181 • A common divisor of two or more numbers 

fJ^^BSTioKs. — Ig 1 asually considered a factor wh'en speaking of the prime 
^vin of a number? — Art. 120. What is the rule for finding the prime factors 
121* ff*"*^' ^ ^<*^ *^*" **•* composite factors of a number be found ? — Art. 
^' What is a common divisor or two or more numbers ? 
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is any number that will divide them without a remainder ; thus, 
2 19 a common divisor of 2, 4^ 6, and 8. 

Art. 193« To find a common divisor of two or more 
numbers. 

Ex. I. What is the common divisor of 10, 15, and 25 ? 

Ans. 5. 
opuAnoN. ^g resolve each of the given numbers into t^wro 

* ^ — ^ X -^ factors, one of which is common to all of them. 
15 = 5X3 In the operation 5 is the common factor, and there- 
2 5 =: 5 X 5 fore must be a common divisor of the numbeis. 

RuLK. — Resolve each of the given mtmbers into two factors, one of 
which is common to all of them, and this common factor is a common 
divisor, 

NoTX. — A number is divisible b^r 2, when the last figure is even ; bjr 
4, when the last two figures are divisible by 4 ; by 8, when the last three 
figures are divisible by 8 ; by 5, when the last figure b 5; and by 5 or 
10, when the last figure is 0. 

Examples foe Practice. 

2. What is the common divisor of 3, 9, 18, 24 ? 

3. What is the common divisor of 4, 12, 16, 26 ? 

4. What is the common divisor of 12, 16, 32, 48 ? 

5. What is the common divisor of 14, 21, 35, 49 ? 

6. What is the commontii^sor of 8, 16, 24, 48, 64, 96, W9 
and 144.^ 

THE GREATEST COMMON DIVISOR. 

Art. 193* The greatest common divisor of two or moi« 
numbers is the greatest number that will divide each of them 
without a remainder. 1 

Art. 134U To find the greatest common divisor of two or 
more numbers. 

Ex. 1. What is the greatest comm<Mi divisor or measure of 
84 and 132.^ Ans. 12. 

QuKSTxoNS. — Art. 122. What is the rule for finding a commoo divisor f 
When is a number divisible bjtwo?. By 41 By 8 ? By 57 By lOi — 
Art. 123. What is the greatest common diviior of two or more aumbera 7 
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A :?i*tT; -^« ^^ ^^^ ^^^^® 36, it is evident 

o4) 1 3 2 (1 it will also divide 48, which is equal 

84 to 124-36. It will also divide 84; 

. Qv Q . , because 84 is equal to 36 -|- 48 ; for, 

4 » j o 4 ( 1 as 12 will divide each of these num- 

^8 hers, it is evident it will divide their 

^ ft\ A fi /I ^^^* ^^^ ^^® ^™® reason, it will 

' Q c ^ also divide 132, which is equal to 84 

^P f-^4S> We therefore find, that 12 

1 2) 3 6 ^3 ^ ^ common divisor of 84 and 132. 
' « /J ^ To prove that 12 is the greatest 

" " common divisor, we resolve 84 and 

132 into their prime factors ; thus, 84 = 2 x 2 X 3 X 7, and 132 = 2 x 
8x3X11. Now it is evident that 84 cannot be divided by any num- 
ber except by one of its prime factors or the product of two or more 
of them. The same is true of 132. Both these numbers, therefore, 
c*n be divided by 12, since it is the product of the first three prime 
ractors of each of them ; thus, 2 X 2 X 3 = 12. Again, if any num- 
ber greater than 12 will divide both of these numbers, it must be a 
namber common to the factors 7 and 11 ; but 7 and 11 are prime to 
^ch other, and therefore can have no common factor greater than 1. 
Hence 12. is the greatest common divisor of 84 and 132. 

V Rule. — l. Divide the greater number hy the less, and if there is a 
mainder, divide the last divisor by it, and so continue dividing the last 
«OMor by the last remainder until notMng remains, arul the last divisor 
w the greatest common divisor. 

2. If there are more than two numbers, find the greatest common 
^^m>r of two of them, and then of that common divisor and the other 
^"^*. If it shouU happen that lis the common divisor, the num- 
*'■* ore prime to each other, and are incommensurable. 

NoTi. — From the preceding demonstration it may be seen, that the 
patest common divisor can alsa be found by resolving the given num- 
°^fi into their prime factors, and multiplying together those which are 
^Dion to all the numbers ; thus 2, 2, o, are fiictors, common to 84 and 
^} and their product, 12, is their greatest common divisor. 

Examples for Practice. 

2. What is the greatest common divisor of 85 and 95 ? 

3. What is the greatest common divisor of 72 and 168 ? 

4. What is the greatest common divisor of 119 and 121 ? 



QuMTioNS. — Art. 124. How does it appear that 12 in the example is the 
P«*te8t common divisor of 84 and 132 ? What is the tule for finding the 
^««teBt common divisor ? What other mode of fitiding the greatest common , 

12 • 
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5. What is the largest number that will divide 3^ and 

6. What is the largest number that will divide 583 and 

7. What is the greatest common divisor of 32 and IT 

8. What is the largest number that will divide 84 and '. 

9. What is the greatest common divisor of 16, 20, an 

10. What is the greatest common divisor of 12, 11 
and 30 ? 

A COMMON MULTIPLE. 

Art. ISS* A multiple of a number is a number th 
be divided hy it without a remainder ; thus 6 is a multiple 

Art. 136* A common multiple of two or more numl 
a number that can be divided by each of them withput 
mainder ; thus 12 is a <^ommon multiple of 3 and 4. 

/ Art. 137* The least common multiple of two or 
numbers, is the least number that can be divided by eg 
thei^ wiUiout a remainder. 



Art. 128* To find the least common multiple 
Ex. 1. What is the least common multiple of 6, 

OPERATION. jn this operation we first divi 



^ ^ ^^ numbers by 3, a number that will 

2 3 4 most of them without a >remaind 

J — q o • write the quotients in a line below 

next divide by 2, writing down th 
tients and undivided number, as 
3x2x3x2 = 36 Then, since these numbers are pr 
each other, we multiply together 
visors, last quotients, and undivided number, which axe all the 
factors of 6, 9, and 12, and thus obtain 36 for the least commo 
tiple. 

To prove that 36 is the least common multiple, we re» 

Questions. ~ Art 125. What is a multiple of a namber 1 — Art. lit 
ia a common maltipfa of two or more numbers f — Art. 127. What is tl 
common multiple of tvo or more numbers 7 — Art. 128. How does it 
that 36 is the least common multiple of 6, 9, anH 12 ? 
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9, and 12 into their prime factors ; thus, 6ss2x3;9=s3x3; 
12 = 2 X 2 X 3. Now, since the least common multiple of two or 
more Dumbers must contain all the factors of those numbers, it is 
evident that, if any different prime factor occurs more than once in 
any one of the numbers, it must he taken the same number of times 
as a factor of the multiple, or it will not contain all the factors of the 
numbers. 

h the example, 2 and 3 are the different .prime factors, and as 3 
occurs twice in 9, and 2 twice in 12, each must be taken twice as fac- 
tors of the least common multiple ; thus, 2x2X3x3=»36, the 
same as in the operation. 

Rule. — Divide by .such a number as wiU divide most of the given 
Ambers without a remainder^ and set tlie several quotients with the 
^al undivided numbers in a line beneath ; and so continue to divitU, 
^ntil no number greater than unity will divide two or more of them* 
TAcn multiply all the divisors, quotients, and undivided numbers to- 
I i^^i and the product is the least common multiple, 

NoTi 1. — Care must be 4aken always to divide by a number that will 
pivide itiost of the given numbers, or a multiple may be obtained which 
Mnrftthe least common multiple. 

Note 2. — When any number will measure another, it may be can- 
celled. Thus, if the common multiple of 5, 15, 30, 7, 14, and 28 were 
Quired, we niij»ht cancel the 5, 15, 7, and 14 j because 30 would measure 
^ uid 15, and 28 would measure 7 and 14. 

Examples for Practice. 

2. What is the least common multiple of 8, 4, 3, and 6 ? 

3. What is the least common multiple of 7, 14, 21, and 15 ? 

4. What is the least common multiple of 3, 4, 5, 6, 7, 
and 8? 

5. What is the least number that 10, 12, '16, 20, and 24 will 
divide without a remainder } 

6. What is the least common multiple of 9, 8, 12, 18, 24, 
^6, and 72.? 

. 7. Five men start from the same place to go round a certain 
^land. The first can go round it in 10 days ; the second in 12 
^^ys ; the third in 16 days ; the fourth in 18 days ; the fiflh in 
*0 days. In what time will they all meet at the place from 
^iiich they started ? 
*"— . , * - — . 

^Questions.— What is the rule for finding the least common multiple? 
^at cautton is given in the note 7 
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§ XIX. FRACTIONS. 

Abt. 139* A FRACTION is an expression denoting a jpart 
of any number or thing. 

The term fraction is derived from the Latin word frango^ 
which signifies to break ; from the idea that a number or thing 
is broken or separated into parts. 

Fractions are of two kinds, Vulgar and Decimal, 

I 

VULGAR FRACTIONS. 

Art. 130* A vulgar* fraction is any part of an integer 
or whole number, expressed by two numbers one above the 
other with a line between thefm. 

The number helow the line is called the denominator^ and 
the number above y the numerator ; 



rr»i S Numerator 3 Three 

Thus, i J 



' Denominator 5 Fifths. 



The denominator shows into how many parts the whole 
number is divided, and gives a name to the fraction. The 
numerator shows how many of these parts are taken, or ex- 
pressed by the fraction. 

The numerator and denominator together are called the 
terms of the fraction. 

Art. 131* There are six kinds of vulgar fractions, viz. 
proper, improper, mixed, simple or single, compound, and 
complex. * 

A proper fraction is one whose numerator is less than the 
denominator ; as, ^; 

An improper fraction is one whose numerator is equal to, or 
greater than, the denominator ; as, f , |. 



* The word vulsrar here means eomnum, and ie employed in this con- 
nection to denote Uie kind effractions in most common use. 

Questions. — Art. 129. What is a fraction ? From what is the term de- 
rived, and what does it signify 7 How many kinds effractions, and what are 
they called ? — Art. 130. What is a vulsar fraction, and how expressed ? What 
is the number above the line called? ^ The number below the line 7 What 
does the denominator show 7 What the numerator 7 What are the numera- 
tor and denominator together called7— Art. 131. How many kinds of vulgar 
fractions, and what are their names 7 Give the definition of each. ^ 
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Note. — A fraction, strictlj speaking, is less than a unit ; hence, if the 
numerator is equal to, or greater than, the denominator, it expresses a unit 
or more than a unit, and is therefore called an improper fraction. 

A mixed number is a whole number with a fraction; 

A simple or single fraction has but one numerator and one 
denominator, and may be either proper or improper ; as, |^, ^. 

A compound fraction is a fraction of a fraction, connected by 
the word of; as, f of ^ of f . 

A complex fraction is a fraction having a fraction or a 
mixed number for its numerator or denominator, or both ; as 

Aet. 132. When we divided 479956 by 6 (Art 49, 
Ex. 12), we had a remainder of 4, which could not be di- 
vided by 6, and therefore we wrote it over the divisor with 
a line between them. This is an expression for division with- 
out performing the operation, and is cdlled a fraction ; the 
number above the line being the numerator, and the one below 
the denominator. Hence, Fractions originate from division ; 
the numjerator answers to the dividend^ and the denominator to 
the divisor. . 

Art. 133* From what has preceded, we perceive that the 
value of a fraction is the quotient arising from the division of 
the numerator by the denominator^ or from the expression of 
this division,, Thus the quotient of f or 6 -f- 2 is 3 ; and the 
quotient of f or 3 -r- 4 is f . 

REDUCTION OF VULGAR FRACTIONS. 

Art. 134* Reduction of Fractions is changing their /on* 
or terms without altering their value. 

Art. 13S* To reduce a fraction to its lowest terms. 
Ex. 1. Reduce -^^ to its lowest terms. ^ Ans. i. 

Questions. — VHien the numerator is equal to, or greater than, the de- 
BomiDator, ia the expression, strictly speaking, a fraction 7 — Art. 132. From 
what do fractions originate ? To what does the numerator answer 1 To what 
the denominator ? — Art. 133. What is the value of a fraction 1 — Art 1^ 
What is reduction effractions 7 
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opBRAnow. We first divide both tenns of the fraction by 2, 

3) a number that will divide them both without a 

2) -^g^ = f =z ^ remainder, and obtain {. We next divide this 
result by 3, and obtain i, which cannot be divid- 
ed by any number greater than 1 , and therefore the fraction is in its 
lowest terms. The result would have been the same, if we had first 
'divided by 6, the greatest common divisor. 

By dividing the numerator and denominator of a fraction by the 
same number, it is evident we cancel equal factors in both (Art. 113), 
and diminish them in the same proportion ; consequently, their relation 
to each other is not changed, and the«value of the fraction remains the 
same. Therefore, Dividing the numerator and denominator of a frac 
tion hy the same number does not alter the value of the fraction. 

Rule 'L — Divide the numerator and denominator by any nutnber 
greater than 1 , that will divide tliem both without a remainder, and this 
proceed with the successive results until the operation can be carried ru> 
farther. Or, 

Rule II. — Divide both the numerator and denominator by their 
greatest common divisor, and the result will be the fraction in its lowest 
terms. 

Note. — A fraction is in its lowest terms, when its numerator and de- 
nominator are prime to each other. (Art. 118.) 

Examples FbE Practice. 

2. Reduce -^ to its lowest terms. 

3. Reduce ^ to its lowest terms. 

4. Reduce ^ to its lowest terms. 

5. Reduce ^^ to its lowest terms. 

6. Reduce ^f } to its lowest terms. 

7. Reduce ^f to its lowest terms. 

8. Reduce ^^ to its lowest terms. 

9. Reduce Jffi to its lowest terms. 

10. What is the lowest expression of ff f ? 

Art. 136* To reduce a mixed number to an improper 
fraction. 

Ex. 1. In 7f how many fifths ? Ans. ^. 

Questions. •— Art. 136. How do you redace a fraction to its lowest term* " 
Why does dividing both terms of a fraction by the same number not alter th^ 
Talue of the fraction ? Has J the same value as j«j ? Why ? What is tb« 
rule for reducing a fraction to its lowest terms 7 How may you know wh^^ 
a fVaction is in its lowest terms ? 
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OPKUnOM. 

n 

^ Since there are 5 fifths in 1 whole one, there will be 

oe £Av 5 times as many Jifths as whole ones ; therefore, in 7 
00 niins. ^^^^^ ^^ 3g g^^j^g^ ^^ ^l^g 3 g^^ y^^^g, ^^^^ j,^^^ 33 

J: fifths, which are expressed thas, ^. 

38=^ • 

Role. — Multiply. the whole number by tite denominator of the frac- 
<w?i, and to the product add the numerator, and place their sum over the 
^^nminator of the fraction. • 

NoTi. — 1. Any whole number may be expressed in the form of a 
^ction, by taking the number itself for a numerator, and a unit for the 
oenomioator; thus, 5 may be written |. 

2. To reduce a whol^ number to a fraction of the same value, having 
* gim denominator, we multiply the whole number by the given de- 
nominator, and make the product the numerator ; thus 5, reduced to a 
"■ction, having 3 for a denominator, becomes i». 

Examples for Pbactice. 

2. In 8^ dollars how many sevenths ? 

3. In 3^ oranges how many fourths ? 

4. In 9^ gallons how many elevenths ? 
5- Reduce 8^ to an improper fraction. 
6* Reduce l^^^ to an improper fraction. 
7. In 18J how many ninths ? 

5. In 161yiiV how many one hundred and seventeenths ? 

9. Change 43^-ff to an improper fraction. 
^0. What improper fraction will express 27y®^ ? 
11. Change 111 t4t ^^ ^^ improper fraction ? 
^. Change 125 to an improper fraction. 

13. Change 25 to an improper fraction^ having 6 for a de- 
^ottiinator. 

14. Reduce 75 to ninths. 

15. Change 343 to the form of a fraction. 

16. Reduce 84 to fifteenths. 

Art. 137* T^ reduce improper fractions to whole or 
^ixed numbers. 

. QuKSTiOHS. — Art. 136. What is the rule for reducing a mixed number to an 
|'''»piroper fraction > Give the reason. How can a whole number be expressed 
l^uie form of a fraction 1 How do you reduce a whole number to a fraction 
^ the same value, having a given denominator 1 
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Ex. 1. How many dollars in fj dollars ? Ans. 9 2^^. 

opKRATioN. This question may be analyzed bjr saying, As 16 

1 6) 3 7 (2i^ sixteenths make one dollar, there will oe as many 

3 2 dollars in 37 sixteenths as 37 contains 16, which is 

— 2^j times, = $ 2^*,. 

D 

Rule. — Divide tin numerator by the denominator , andy if there he 
a remainder^ place it over the denominator at the right hcmd of the 
whole number. 

Examples foe Practice. 

2. Reduce •^®- to a whole number. 

3. Change J/y^ to a mixed number. 

4. Change \Vi^ to ^ mixed number. 

5. Change Vt?^ to a mixed number. 

6. Reduce -^-^ to a mixed number. 

7. Reduce f f f to a whole number. 

8. Change ^^ to a whole number. 

9. Reduce -2;^ to a mixed number. 
10. Reduce -^^ to a mixed liumber. 

Art. 138* To reduce a compound fraction to a simple 
fraction. 

Ex. 1. Reduce ^ of y^x to a simple fraction. Ans. ff. 

opBEATioN.^ To show the reason of the operation, this 

6 ^ TT = Tf question may be analyzed by saying, that, if -^ 
of an apple be divided into 5 equal parts, one of these parts 
is "sV of an apple ; and, if \ of -^ be -^^ it is evident that -J 
of -/i will be 7 times as much. 7 times -^V is -^^ ; and if ^ 
of T^Y be ■^, \ of -fj will be 4 times as much. 4 times /^ 
are If 

Or, by multiplying the denominator of -^ by 5, the denomi- 
nator of ^, it is evident we obtain | of /y =-^, since the parts 
into which the number or thing ii^ divided are 5 times as many, 
and consequently only -J as large, as before. Again, since \ 
of'^ = -^, t of -jZj. will be 4 times as much; and 4 times 
^=:ff. This process will be seen to bg precisely like thou 
operation. 

Questions. — Art. 137. What is the rule for reducing improper fractions 
to whole or mixed numbers ? Give a reason for the rule. — Art. 138. How do 
you reduce a compound fraction to a simple one ? Give the reason for the • 
operation. 
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Ex. 2. Beduce f of ^ of ^ of f of ^ to a simple fraction. 

Ans. T^. 

opSBinoN Br cahcellahon. 

^ Since some of the numeratoiB 

pX^X^X$X /f and denominatorB to be multiplied 

■J ~ — — =-j^ together are alike, we may cancel 

iXpX7X0X 11 these common factors, according 

to the rules of cancellation. 

Rule. — 1. Muttvply aU the tagnerators together for a new tnanera- 
^> and all the denominaiors for a new denominator ^ and then reduce 
^fraction to its lowest terms, 

2. If there are factors in the numerator similar to those in the de- 
^^natoTj can&l them in the operation. 

Note. ~ All whole and mixed numbers in the compound fraction must 
be reduced to improper fractions, before multiplying the numerators and 
denominators together. 

Examples for Psactice. 

3. Whatis|of t of f ? ' 

4. Whatisjof ^of 7? 

5. Whatisjof ^of f of f? 

6. Change -ff of j of | of ^ of 7 to a simple fraction. 

7. Required the value of ^ of ^ of i| of H of 5}. 

8. Reduce -J of f of ^ of | of -f to a simple fraction. 

9. Reduce f of ^ of | of t^ of 4^ to a simple fraction.. 

JO. Reduce -fl^ of f of -f^ to a simple fractipn. 

n. Reduce A <>f If of i^ of 9 J to a whole number. 

12. Reduce ^ of ^ of ^^ of 8f of ^ to a simple fraction. 



,^*wioir8. — When there are commofa factors in the numerator and de» 
a be shortened t What is the rule 7 What 
mixed numbers in the compound fraction ? 



Bom- " — y^mn mere are common laciors in me numerator ana cw 
"minator, how may the operation be shortened t What is the rule T What 
«»«t be done with all whole and miw - . - 



13 



146 REDUCTION OF VULGAR FRACTIONS. _ [8»CT. xix. 



A Common Denominator. 

Art. 130* A common denominator of two or more frac- 
tions is a common multiple of their denominators. The least 
common denominator is the least common multiple. 

Note. — Fractions have a common denominator, when all their de- 
nominators are alike. 

Art. 140. To reduce fractions to a common denominator. 

Ex. I: Reduce |, |, and J^ to a common denominator. 

Ans.iH,|fJ,lff. 

OPERATION. 

3X6X8= 1 4#new numerator for i = m 
5X4X8=160 " " ^ = iU 

7X4X6=168 ^^ " i=^m 

4X6X8=192 common denominator. 

We first multiply the numerator of | by the denominators 6 and 8, 
and obtain 144 for its numerator. We next multiply the numerator of 
{ by the denominators 4 and 8, and obtain 160 for its numerator ; and 
then we multiply the numerator of J by the denominators 4 and 6, 
and obtain 168 for its numerator. Finally, we multiply all the de- 
nominators together for a common denominator, and write it under the 
seyeral numerators, as in the operation. 

By this process the numerator and denominator of each fraction 
are multiplied by the same numbers, and consequently, both being 
increased an equal number of times, their relation to each other is 
not changed, and the value of the fraction remains the same. (Art. 
133.) Therefore, Multiplying the numerator and denominator of a 
fraction by the same number does not alter the value of the fraction^. 

Rule. — Multiply each numerator into all the denominators except its 
own for a new numerator; and all the denominators into each other for 
a common denominator. 

Note. — Fractions of this form may often be redaced to lower terms, 
without destroying their common denominator, by dividing all their 
numerators and denominators by a common divisor. 



Questions. — Art. 139. What is a common denominator of two or more 
fractions ? What is the least common denominator ? When have fractions 
a common denominator ? — Art 140. How do yon find a common denomina- 
tor of two or more fractions ? Give the reason of the operation. What in- 
ference is drawn from it? What is the rale for finding a common denomina- 
tor ? How may fractions having a common denominator be reduced to lower 
terms? 
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Examples for Practice. 

2. Beduce } and | to common denominators. 

3. Reduce f , ^, and ^ to a common denominator. 

4. Reduce ^, f , and ^ to a common denominator. 

5. Reduce f , ^^ and f to a common denominator. 

6. Reduce J, f , |, and |^ to a common denominator. 

» 

Art. 141. To reduce fractions to their least common de- 
nominator. 

£x. 1. Reduce f , ^, and -f^ to the least common denomi- 
nator. 



33 6 12 



2 



12 4 3 

6 



1 2 



OPBKATION. 

1 2 common denominator. 



4X2= enumerator for § = -j%.. 
2X5=10 numerator for ^ = il. 
1 X "J^ = 7 numerator for -A- = i^. 



12 _ 

3 X 2 X 2 = 12, the least common denominator. 

,HaTmg first obtained a common multiple, or denominator of th.e 
£^en fractions, we take the part of it expressed by each of these 
fractions separately for their new numerators. Thus, to get a new 
Jpmerator for f , we take f of 12, the common denominator, by 
pividing it by 3 ^ and multiplying the quotient 4, by 2. We proceed 
^thifi manner with each of the fractions, and write the numerators 
Mias obtained over the common denominator. 

Note. — The change in the terms of the fractions, in reducing them to 
^e least common denominator by this process, depends upon the same 
pHnciple as explained in the preceding article. 

Rule. — 1. Find the least common multiple of the denominators of 
^^ several fractions, gnd it mil be their least common denominator. 

2. Divide the'Uast common denominator by the denominator of each 
^f the given fractions, and multiply the quotients by their respective 
'"^^amerators, and their products will be the numerators of the fractions 
^^ired. 

NoTi. — Compound fractions must be reduced to simple ones, whole 

Questions. — Art. 141. How do you find the least common denominator of 
fwo or more fractions ? Upon what principle does this process depend ? What 
*> the rale for reducing fractions to their least common denominator ? What 
>QQ8t be done with compound fractions, whole numbers, and mixed numbers ? 
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and mixed nambers to improper fractions, and all to their lowest terms, 
before finding the least common denominator. 

Examples for Practice. 

2. Reduce }, f , i, and ^ to the least common denominator. 

3. Reduce }, f , |, and -^ to the least common denominator. 

4. Reduce f , -^9 and 7f to the least common denominator. 

5. Reduce f , -^, j^i <^^ ^ ^^ ^^ ^^^^^ common denom- 
inator. 

6. Reduce ^, }, f , f , |^, and ^l^ to the least common de- 
nominator. 

7. Reduce |, §, J, ^, J, and ^ to the least common denom- 
inator. 

8. Reduce |, f , and ^ to the least common denominator. 

9. Reduce 7f , 5y®y, 7, and 8 to the least common denom- 
inator. 

10. Reduce f , 4, 5, 7, and 9 to the least common denomi- 
nator. 

ADDITION OF VULGAR FRACTIONS. 

Art. 143* Addition of Vulgar Fractions is the process of 
finding the value of two or more fractions in one sum. 

Art. 143. To add fractions that have a common denomi- 
nator. 

Ex. 1. Add I, f , I, ^, and f together. Ans. 2f . 

opBRATioN. These fractions all being 

l + 2-|-4 + 5-(-6 seuentfis, that is, having 7 for 

iy~ s? s? s s — -y- — 2f • a common denominator, we 

simply add tlieii numerators 
together, and write the smn over the cdmmon denominator. 

Rule. — Add together the numerators of the fractions, and place 
their svm over the common denominator, and reduce the fractUm if 
necessary. 

Questions. — Art 142. What is addition of yulgar fractions t — Art 143. 
What is the rule for adding fractions having a common denominator ? Give 
the reason for the role. 
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Examples for Practicb. 
2. Add T^, T^r, A, A> A» and \^ together. 
^- ^^^ tVi W> tV> tV» and il together. 
?• ^^d Ai A» H> and Ji together. 

5. Add if, if, if, and tl together. 

6. Add iif , i^, and ^iift. together. 

7. Add ffff 1 W*. and yff ^^ together. 

Art. 144* To add fractions that have not a common de- 
nominator. 

Ex. 1. What is the sum of J, |, and ^ ? Ans. 1 Jf . 

OPBEATION. 

24 common denominator. 




6 

8 

12 



4x5i=20^ 

3x3= 9 ^ new numerators. 

2x7: 



r=20i 
1= 9Si 
r=14) 



Sum of numerators 43 -^ 

2X3x2x2 = 24. Com. denominator 24 *" **' 

Having found the common denominator and new numerators, as in 
^^. 141, we add the numerators together and place their sum orer 
^6 common denominator, and reduce the fraction. 

^ RvLB. — Reduce mixed numbers to improper fractioru, and compound 
^y^^^ons to simple fractions; then reduce all the fractions to a common 
^^^^ominator ; and the sum of their numerators, written over the comr 
'''^ denominator, unit be the answer required, 

Note. — In adding mixed numbers, it is sometimes more conTenient 
^^d the fractional parts separately, and then to add their sum to the 
^oant of the whole numbers. 

Examples for Practice. 

2. What is the sum of f , ^, and ^f ? 

3. What is the sum of ^jy, ||, and ^5.? 

4. What is the sum of j^ and ff ? 

5. What is the sum of |, J, f , and ^ > 

6. Add I, ^, ii^ and ^ together. 

7. Add If, 1^, and H together. 

8. Add jft, f#, ^, and ^^ together. 

QussTioirs. — Art. 144. What it the mle for adding fractions not havinff a 
^^unmon denominator 7 How may mixed numbers be conTsniently added f . 
13* 
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9. Add i, ^, f , I, f , f , and f logeArar. 

10. Add t, A. «• «, «» i*i and H together. 

11. Add f of f to 4 of f 

12. Add I of J to li of i. 

13. Add I of § to I of ^. 

14. Add § of f of t to t of I of ^. 

15. Add i of- A: of iJ to i of f 

16. Add a? to m. 

17. Add 4f to 5f . 

18. Add nj to 18^. . 

Art. 14S. To add any two fractions whose numerators 
are a unit. 
Ex. 1. Add i to i. Ans, A- 

opKKATioM. We first find tb« 

ISum of the denominators 4+5=9 product of the d^ 
Product of the denominators 4X5 = 20 ^^^rthlfSeS 

sum, which is 9, ft»^ 
write the former for the denominator of the required fraction, and tl*® 
latter for the numerator. 

The reason of this operation will he seen, when we consider, tH^* 
the process reduces the fractions to a common denominator, and th^^ 
adds their numerators. 

RuLic. — Add together the given dejwmtntUors, and place the sum ot^ 
their product. 

Examples for Practice. 

8. Add J to tJ^. i to i, I to i,i to tVi *^o tV, i to f 

4. Add i to I, I to tV. i tq i, i to tV. i to i, tV to ^. 

5. Add i to tVi i to tVi * to tV» i to J, i to i, i to f 

6. Add I to i, I to i, I to i, I to i, i to f , I to tIt- 

7. Add i to I, i to i, i to i, i to tV» i to tVi 4 to tV- 

SUBTRACTION OF VULGAR FRACTIONS. 

Art. 140* Subtraction of Vulgar Fractions is the pi^ 
cess of finding the diflference between two fractions of unequw 
values. 

QtESTioNS, — Art. 146. What is the mle for adding two fractions when the 
num^raton are a unit ? What is the reason for this rule t ~ Art 146. What a 
■ubiarfeetion of Tnlgar fVactions ? 
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Art. 147. To subtract fnctioiu that have a common de- 
nominator. ' 

Ex. 1. From J take |. Ans. f . 

fj^n ^ ^^ operation we take the less oumerator from 

- — . _. 5 the greater, and write the difference oyer the common 
9 9^ denominator. Hence the foUowing 

Rule. -- Subtract the less numerator from the greater, and write the 
^ennce over the common denominator, and reduce the fraction if 

Examples for Practice. 

2. From ^ take -ft-. 

3. From j^ take ^. 

4. From |^ take ^. 

5. From |ff take 7^^-- 
6.FromTWFtakeTWk. 
". From ^ take ^. 

a From -^jy take ■^. 

Art. 148. To subtract fractions that have not a common 



Ex. 1. From ^ take ^. Ans. ^. 



OPBRATIOM. 



16 12 



4 3 16 

12 4x 7 
^X4x3 = 48. 



48 common denominator. 



3x13 = 39 > new numerators. 
= 28/ 



11 difference of numerators. 
48 common denominator. 

Having found the common denominator and new numerators as in 
Alt. 141, we subtract the less numerator from the greater, and place 
^e difference over the common denominator. 

Hulk. — Reduce the fractions to a common denominator, then write 
'«« difference of the numerators over the common denominator. 

Note. — If the minuend or subtrahend, or both, are compound frac- 
^OQs, they must be reduced to simple ones. 

Question. — Art 147. What is the rule for subtracting fractions having 
J^coinroon denominator 7 — Art. 148. What is the rule for subtracting frac- 
*ioo8 not haTin|[ a common denominator 1 If the mioaend or subtrahend is a 
impound fraction, what must be done ? 
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EXAMPLBS FOt PrACTICB. 

2. From -^ take /p. • 

3. From ii take H. 

4. From j|| take ^. 

5. From i| take -jV' 

6. From || take ^. 

7. From |f take ^. 

8. From ln take ^V- 

9. From iV take T^y. 

10. From I of A take i of ^. 

11. From I of ^^ take ^ of ^^f. 

12. From f of 12J take | of 9^. 

Art. 149. To subtract a proper fraction or a mixed 
ber from a whole number. 

Ex. 1. From 16 take 2^. Ans. i: 

opBSATioK. Since we have no fraction from which tc 

^ ® -Jit minuend, and say |^ from J leaves f . 
Rem. 1 3f write the f below the line, and carry 1 h 
2 in the subtrahend, and subtract as in subtraction of s: 
numbers. ^ 

The same result will be obtained, if we adopt the follow 

Rule. — Subtract the numerator from the denominator of the 
tion, and under tfte remainder write the denominator^ and carry 
the iubtrahend to be subtracted from the minuend. 

Note. — If the subtrahend is a mixed number, we may, if we c 
reduce it to an improper fraction, and change the whole number 
minuend to a fraction having the same denominator, and then proe 



in Art. 148. 






Examples for Practice. 


2. 
From 12 
Take 4^ 


3. 4. 5. 
19 13 14 

3f 9tV 8f 


Ans. 7i 


15f 3H ^ 



7. From 23 take 13^. 

8. From 47 take H, 

9. From 139 take 75^. 



QuxsTioNS.— Art. 148. What is the rale for subtracting a proper fracl 
niied number from a whole number l^ Give the reason for tbis role. 
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AiT. ItSO* To subtract a mixed number from a mixed 

number. 

Ex. 1. From 9^ take 3f . ' Ans. Sff. 

FroraTr="9xa*' ^ ^^ example, we first reduce tbe 

Take sl --- sti fractions to a common denominator by 

^ _3i multiplying the terms of the upper frac- 

'^^' m tion ^, by 5, the denomuiator dfthe lower, 

^'^'7X6 = 36' ^^^ ^^^ ^® terms of the lower fraction |, 
'>y 7, the denominator of the upper, thus, g^^y^-g^* Now, 
since we cannot take H from ^, we add 1, equal to Jf , to the 
a in the minuend, and obtain f f . We next subtract fj from 
H» and write the remainder, §^, below the line, and carry 1 to 
^e 3 in the subtrahend, and subtract as in simple numbers. 

Fit)mqr-''iU-lL ^"^ *^ operation, we first 

Tak ^I — S — ^ reduce the mixed numbers to 

® *>t — "V — "iff" improper fractions, and these 

^^- "W = HI fractions to a common denom- 

inator, as in the first opera- 
tion. We then subtract the less fraction from the greater, and, 
reducing the remainder to a mixed number, obtain the same 
answer as before. 

Rule L — Reduce the fractions, if necessary, to a common denomi- 
^^or, and if the lower fraction is greater than the tipper , subtract the 
^^^>nerator of the lower fraction from the common denominator, and to 
'^ Tenmnaer add the numerator of the upper fraction. Write this sum 
^*^ the common denominator, and carry 1 to the subtrahendf and subtract 
^ *^ simple numbers. But if the upper fraction is greater than the 
r*?«'*, subtract the less from the greater, and the whole numbers as 
^^e. Or, 

jj^^L'tE II. — Reduce the mixed nunAers to improper fractions, then to a 
^^^71 denominator, and subtract the less fraction from the greater. 
^r^'e the remainder over the common denormnator, and if the fraction 
^^proper, reduce it to a whole or mixed number, 

ExAStFLES FOB PRACTICE. 

2. 8. 4. 5. '6. 

From 94 7i 8f 9^ 1 Of 

Take 5^ 3|_ IL ?* IM 

Ans. m m m H n 

^^tTESTiovs. — Art. 150. How do yoo reduce the fractions of mixed numbers 
1^ common denominator 1 How does it appear that this process reduces 
i^^ to a common denominator 1 How do you then proceed ? What other 
^Uiod of subtracting mixed numben 7 What are the two rules 7 
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7. 


8. 


9. 


10. 


11. 


From 12f 


16A 


19f 


97i 


»m 


Take 9^ 


^ 


15f 


18A 


19f 


Ans. m 


im 


m 


78H 


67fJ 



12. From 19^ take 7^. 

13. From 15f take 8f 

14. From 9^^ take 3ff . 

15. From 11^ take 13^^^. 

16. From 61ff take 33|}. 

17. From a hogskead of wine there leaked out 12f gallons : 
how much remained^ 

18. From 9 10, $2^ were given to Benjamin, $ 3^^ to Lydis*^ 
9 1 j- to Emily, and the remainder to Betsey ; what did she r^ 
ceive ? 

Art. Iffl. To subtract one fraction from another, wh^: 
both fractions have a unit for a numerator. 

Ex. 1. What is the difference between i and ^ ? 

Ans. ^» 

OPBRATION. 

Difference of the denominators 7 — 3=4 
Product of the denominators 7 X 3 = 21 
We first find the product of the denominators, which is 21, and tbc 
their difierence, which is 4, and write the former for the denomin»^^ 
of the required fraction, and the latter for the numerator. 

Rule. — Write the difference of the denominators of the fradmc^ 
over their product. 

Examples for Practice. 

2. Take ^ from ^, | from ^, J from |^, } from ^. * 

3. Take ^ from |^, ^ from ^, J from ^, -j from ^. 

4. Take i from |, + from j^, ^ from |, ^^ from ^. 

5. Take ^ from ^, ^ from |, -jV ^oi" i» J from ^. 

6. Take | from |, ^ from i, -^r from -i^, i from ^. 

7. Take ^ from ^, | from i, I from i, -jij from f 

Questions. — Art. 151. What is the rule for •ubtractinff one fraction rrom 
another when both fractions have a unit for a numerator ? What is the reason 
for the rule ? 
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MULTIPLICATION OF VULGAR FRACTIONS. 

Art. IS2» Multiplication of Fractions is the process of 
multiplying fractions together, or whole numbers and fractions 
into each other. 

Art. ISS* To multiply a fraction by a whole number. 
Ex. 1. Multiply i by 4, Ans. 3^. 

7 X i" ^^'^'^^^' In the first operation, we multiply the 

8 = ^ = 3j. numerator of the fraction by the whole 

number, and obtain 3^ for the answer, 
ft is evident, that the fraction | is multiplied by multiplying 
Its numerator by 4, since the parts taken are 4 times as many 
8s before, while the parts into which the number or thing is 
"ivided remain the same. Therefore, Multiplying the numer- 
^OT of a fraction by any number multiplies the fraction by 
^€U number, 
SECOND oPBKATioH. j^ ^^0 socond opcration, we divide the 

g , = - = 34. denominator of the fraction by the whole 
^ number, and obtain 3j- for the answer, as 

^fbre. It is evident, also, that the fraction |- is multiplied by 
^"^tHding its denominator by 4, since the parts into which the 
^Unber or thing is divided are only ^ as many, and conse- 
quently 4 times as large^ as before, while the parts taken re- 
'^^^in the same. Therefore, Dividing the denominator of a 
fi^CKtion by any number multiplies the fraction by that number. 

^^^RuLE I. — Multiply the numerator of the fraction by the whole num- 
^»* , and under the product write the denominator. Or, 
^ iuLE n. — Dimd&Jhe denominator of the fraction by the whole num- 
^»", when it can be done without a remainder , and write the quotient 
**^<fer the numerator. 

Examples for Fractice. 

2. Multiply f by 9. 

3. Multiply ^y by 5. 

4. Multiply if by 3. 

5. Multiply If by 85. 

,j^ QuESTioKS. — Art. 162. What is multiplication of fractions ? — Art. 153. 
^'ow is a [fraction multiplied by the first operation ? Give the reason of the 
JJPeration. What inference is drawn from it ? How is a fraction multiplied by 
*he second operation ? What is the reason of the operation ? What infer- 
^iice is drawn from it? What is the first rule for multiplying a fraction by a 
^hole number ? The second 7 



156 MULTIPUCATiON OF VULGAR FRACTIONS Cncv. in. 

6. Multiply \i by 83. 

7. Multiply Jf by 189. 

8. Multiply i\^ by 365, 

9. Multiply IJ by 48. 

10. If a man receive | of a dollar for one day's labor, what 
will he receive for 21 days' labor ? 

11. What cost 561b. of chalk at | of a cent per lb. ? 

12. What cost 3961b. of copperas at -j^ of a cent per lb. } 
18. What cost 79 bushels of sah at | of a dollar per bushel ? 

Art. IIML* To multiply a whole number by a fraction. 
Ex. 1. Multiply 15 by f . Ans. 9. 

-v™5 ^'■*^™*- In the first operation we divide the whole 

' number by the denominator of the fraction, 

3x3 = 9 and obtain \ of it. We then multiply this 

quotient by 3, the numerator of the fraction, and thus obtain j 

of it, which is 9. 

sB^ND opBRATioN. Jq ^^jg sccond opcration we multiply the 

* ^ whole number by the numerator of the frac- 

^ tion, and divide the product by the denomina- 

45-7-5 = 9 ^ tor, and obtain 9 for the answer, as before. 

Therefore, Multiplying by a fraction is talcing the part of the 

multiplicand denoted by the multiplier. 

Rule I. — Divide the whole nwmber by the denominater of the frao- 
tion J when it can be done withotU a remainder^ and multiply the quotient 
by the numerator. Or, 

Rule II. — Multiply the whole number by the numerator of th^ 
fraction^ and divide the product by the denominator,. 

Examples fos PaAcrics. 

2. Multiply 36 by J. 

3. Multiply 144 by H- 

4. Multiply 375 by f| . 

5. Multiply 2277 by H- 

6. Multiply 376 by if. 

Questions. — Art. 164. How do you multiply a whole number by a fraction 
according to the first operation ? How by the second ? What inference is 
drawn from the operations ? What is the first rule for multiplying a whole 
number by a fraction ? Thia second 7 
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7. Multiply 471 by xfy. 

8. Multiply 871 by ^. 

9. Multiply 867 by 4^. 

Art. ISS. 1*0 multiply a whole and mixed number to- 
gether. 

Ex. 1. Multiply 17 by 6}. Ans. ll^. 

OPKRATION. 

17 

g3 We first multiply 17 by 6, the whole 

— -i number of the multiplier, and then by the 

3 . - 1^2 fractional part, f , which is simply taking f 

* ^ ^^i of it, and add the two products together. 
114J. 

Ex. 2. Multiply 7^ by 4. Ans. 30f . 

opMunoN. We first multiply f in the' multiplicand by 

V^ 4, the multiplier ; thus, 4 times f are J^, 

2- equal to 2f , which is in effect taking f of 

f0f4= 2f the multiplier, 4. We then multiply the 

28 whole number by 4, and add the two prod- 

QQ2 ucts together. 

Rule. — Write the less number under the greater^ and if the frac- 
tion is in the multiplier, take a part of tlie multiplicand denoted by the 
fioction; but if it is in the multiplicand, take a part of the multiplier 
^ted by the fraction, and in each case add the product thus obtained 
^0 the product of the whole numbers. 

Examples for Practice. 

3. Multiply 9| by 5. 

4. Multiply 12f by 7. 
6. Multiply 9 by 8+^. 

6. Multiply 10 by 7J. 

7. Multiply llf by 8. 

8. What cost 7-^lb. of beef at 5 cents per pound? 

9. What cost 2arV hbl. of flour at $ 6 per barrel ? 

10. What cost 8|yd. of cloth at $ 5 per yard ? 

11. What cost 9 barrels of vinegar at $ 6f per barrel } 



QuxsTioira. — Art. 166. What is the rale for multiplying a whole and mixed 
itnmber tog9ther 7 Does it make any difference which is taken for the multi* 
pUer? 14 
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• 12. What cost 12 cords of wood at $ 6.37^ per cord ? 

13. What cQSt 1 Icwt of sugar at $ 9f per cwt. ? 

14. What cost 4f bushels of rye at $ 1.75 per bushel ? 

15. What cost 7 tons of hay at 9 IH per .ton .^ 

16. What cost 9 doz. of adzes at $ lOf per doz. ? 

17. What cost 5 tons of timber at $ 3^ per ton ? 

18. What cost 15cwt. of rice at $ 7.62^ per cwt. > 

19. What cost 40 tons of coal at $ 8.37^ per ton > 

Art. ltS6. To multiply a fraction by a fraction. 

Ex. 1. Multiply I by J. Ans. ^. 

OPKRATION BT CAMCBLLATION. ' 
OPBBATIOir. _. V 

iXi = U-=h 4""i3 

3 

To multiply J by f is to take f of the multiplicand J (Art 
154). Now, to obtain f of J, we simply multiply the numera- 
tors together for a new numerator, and the denominators to- 
gether for a new denominator (Art. 138). Therefore, Mvl- 
tiplying one fraction by another is the same as reducing com' 
pound fractions to simple ones. 

Rule I. — Multiply the numerators together for a new numerator , 
and the denominators together for a new denominator; then reduce the 
fraction to its lowest terms. Or, 

RoLK II. — Cancel all the common factors in the numerators and de- 
nominators, and then multiply the remaining factors together as before. 

Examples for Practice. 

2. Multiply i by A- 

3. Multiply ^ by U- 



Questions. — Art. 156. What is the first rule for multiplyinff one fraction 
bv an\)ther 1 How does it appear that this operation multiplies Uie fraction of 
the maltiplicand 7 What is the inference drawn from it? What is the 
jiocojid rnJe ? 
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4. Multiply tV by JJ. 

5. Mu[\\\Ay li by U. 

6.M.hif>lyi^byH. 

7. Multiply i by ^V- 

8. Multiply ^^ by H 

9. What cost I of a bushel of com at f of a dollar per 



10. If a man travels -f^ of a mile in an hour, how far would 
he travel in H of an hour ? 

H. If a bushel of corn will buy -,2jy of a bushel of salt, 
Jtow much salt might be bought for J of a bushel of com? 

12. If § of f of a dollar buy one bushel of com, what will 2 
of Tft- of a bushel cost ? 

13. If f of ^ of ^ of an acre of land cost one dollar, how 
much may be bought with § of * 18 ? 

AI^r. 197* To multiply a mixed number by a mixed num- 
W, it is only necessary to reduce them to improper fractions, 
and then proceed as in the foregoing rule. 

Ex. 1. Multiply 4f by 6f . Ans. 30f 

OPBBATION. 

41 = ^; 6| = -V^. 

1x1=1=30,. 

Examples for Practice. 

2. Multiply 7i by 8f . 

3. Multiply 4i by 9f 

4. Multiply 11^ by 8^. 

5. Multiply 12J by 11|. 

6. What cost 7f cords of wood at $55 per cord ? 

7. W)iat cost 7f yd. of cloth at $ 3^ per yard ? 

8. What cost 6^ gallons of molasses at 23} cents per gal- 
lon ? 

9. If a man travel 3|^ miles in one hour, how far will he 
travel in 9|- hours ? 

Questions. — Art. 157. How do you malUpIj a mixed Dumber by a mixed 
number 1 
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10. What cost 361 Ji acres of land at 9 25f per acre > 

11. How many square rods of laud in a garden, which is 
97^ rods long, and 49^ rods wide ? 

DIVISION OF VULGAR FRACTIONS. 

Art. 1S8. Division of Vulgar Fractions is the process of 
dividing fractions by fractions, or whole numbers and fractions 
by each other. 

Art. 199. To divide a fraction by a whole number. 

Ex. 1. Divide | by 4. Ans. f. 

FIRST opBRATioN. In this operatioii we divide the numerator of th» 

8 -?- 4 2 fraction 1^ 4, and write the quotient 2 wet the de- 

g[ g nominator. 

It is evident this process divides the fraction by 
4, since the number and size of the parts into which the whole> num- 
ber is divided remain the same, while only i of the number of parts 
is expressed by the fraction. Therefore, Dividing the numeraior of 
a fraction by any number divides the fraction by that number, 

Ex. 2. Divide f by 9. Ans. ^. 

ssooND opBRATioH. ^^q multiply tho denominator of the fraction by 

5 ^ tl*® divisor, 9, and write the product under the nu- 

7 X 9 ~" 63 merator. 

It is evident this process divides the fraction, 
since multiplying the denominator by 9 makes the number of parts 
into which the whole number is divided 9 times as many as before, 
and consequently each part can have but | of its former value. Now, 
if each part has but | of its former value, while only the same number 
of parts is expressed by the fraction, it is plain the' fraction has been 
divided by 9. Therefore, Multiplying the denominator of a fraction 
by any number divides the fraction by that number. 

Rule L — Divide the numerator of the fraction by the whole num- 
ber, when it can be done without a remainder, and write the quotient 
over the denominator. Or, 

Rule II. — Multiply the denominator of the fraction iy the whole 
number, and write the product under the numerator. 

Questions. — Art. 158. What is division of vulgar fractions? — Art. 159. 
How is the fraction divided by the first operation ? How does it appear that 
this process divides the fraction ? What inference may be drawn from this 
operation ? How is a fraction divided by the second operation 1 Will you 
explain how this process divides the fraction ? What inference is drawn from 
this operation? What is the first rule for dividing a fraction by a whole 
namber ? The second ? 
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Examples for Practice. 

3. Divide A by 3. 

4. Divide |f by 6. 

5. Divide ^ by 12. 

6. Divide i| by 8. 

7. Divide || by 9. 

8. Divide Jf by 15. 

9. Divide 1^ by 75. 

10. Divide f by 12. 

11. John Jones owns ^ of a share in a railroad valued at 
'117; this he bequeathes to his five children. What part of a 
share will each receive ? 

12. Divide A by 15. 

13. Divide ^ by 28. 

14. James Page's estate is valued at 910,000, and he has 
given ^ of it to the Seamen's Society ; i of the remainder he 
gave to his good minister; and the remainder he divided 
equally among his 4 sons and 3 daughters. What sum will 
each of his children receive.J^ Ans. $ 680^^. 

Art. 160* To divide a whole number by a fraction. 

Ex. 1. How many times will 13 contain f . ^ Ans. 30^. 

For convenience , we invert the 

oPBKATioN. terms of the divisor, and then 

3 13 X 7 91 multiply the whole number by 

13^== — =— = 30J the original denominator, and 

divide the product by the numer- 
ator. 
The reason of this operation is evident, since 13 will contain j as 
many times as there are sevenths in 13, equal 91 sevenths. Now if 
13 contain 1 seventh 01 times, it will contain i^ as many times as 91 
will contain 3, equal to 30}. 

Rule. — Multiply the whole number ly the denominator of the fracr 
'ton, wnd divide the product by the numerator. 

Examples for Pbactice. 

2. Divide 18 by J. 

3. Divide 27 by \^. 

4. Divide 23 by \. 

QuKSTioirs Art. 160. What is the rale fbr diviaing a whole number by a 

fraction ? GiTo the reason for the rule. 



14^ 
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5. Divide 5 by -J. 

6. Divide 12 by f. 

7. Divide 16 by ^. 

8. Divide 100 by |J. 

9. I have 50 square yards of cloth ; how many yards, f of a 
yard wide, will be sufficient to line it ? 

10. A. Poor can walk 3/y miles in 60 minutes ; Benjamin 
can walk -^ as fast as Poor. How long will it take Benjamin 
to walk the same distance ? 

Art. 161 • To divide a mixed number by a whole number. 

Ex. 1. Divide 17 J by 6. Ans. 2^f . 

opsRAnoM. Having divided the whole nmnbei 

g\^73 as in simple division, we have a re- 

<>^ 4 a 4? 43 niainder of 6|, which we redu€5e to 

2— 5f =i^; -g- ^g==||; an improper fraction, and divide it by 
the divisor as in Art 159. Annexing 
2 4- l-fiz: 2t|. this fraction to the quotient 2, we ob- 

tain 2J| for the answer. 

Rule. — Divide as in whole numbers^ as far as the division can ^ 
carried^ and, if the remainder is a mixed ntanber, reduce it to anint' 
proper fraction^ and then divide it bf the divisor; but if the remainder 
is a simple fractwv,.onlf/f merely divide it by the divisor. (Art. 159.) 

Examples for Practicb. 

2. Divide 17f by 7. 

3. Divide 18^ by 8. 

4. Divide 27^ J by 9. 

5. Divide 31,^ by 11. 

6. Divide 78^ by 12. 

7. Divide 189 H by 4. 

8. Divide 107^^ by 3. 

9. Divide f 14^ among 7 men. 

10. Divide $106 J among 8 boys. 

11. What is the value of ^ of a dollar. , 

12. Divide $ 107</t aw^ong 4 bpys and 3 girls, and give th& 
girls twice as much as the boys. 

Ans. Boy's sliare 9 Girl's share $ 

13. If $14 will purchase H of a ton of copperas, wh»^ 
quantity will $ 1 purchase ? 

QvBSTioirs. — Art 161. What is tbe raU for dividifig a mixed number W * 
whole number? 
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Akt. 183« To divide a whole mtmber by a mixed number. 
Ex. 1. Divide 25 by 4|. Ans. 5Jf . 

AA\ Q^i ^® ^™* reduce the divisor and dividend to fifths, 

*5 '^^ and then divide as in whole numbers. 

Q I ^ The reason why the answer is in whole numbers, 

OQ\ine/eio ^^d not in fifths, is because the divisor and dividend 

/-T?v 2^ were both multinlied bv the same number. 5. and 
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were both multiplied by the same number, 5, and 
therefore their relation to each other is the same as 



jQ before, and the quotient will not be altered. 

Rule. — Reduce the divisor and dividend to the same parts as are de- 
noted by the denominator of the fraction in the divisor ^ and then divide 
as in whole numbers. 

Examples for Practicb. 

2. Divide 36 by 9^. 

3. Divide 97 by 13|i. 

4. Divide 113by21f 

5. Divide 342 by 14^. 

6. There is a board 19 feet in length, which I wish to saw 
into pieces 2^ feet long ; what will be the number of pieces, 
and how many feet will remain ? 

Art. 163. To divide a fraction by a fraction. 

Ex. 1. Divide ^ by |. Ans. Ifj.. 

OPERATION. / In this operation, we invert the 

J-5-| = JXf = fJ= Ifi-. terms of the divisor and then pro- 

ceed as in Art. 156. 
The reason of this process will bo seen, when we consider that the 
divisor j is an expression denoting that 4 is to be divided by 9. Now, 
regarding 4 as a whole number, we divide the fraction I by it, by 

7 7 

multiplying the denominator; thus, 8"x4=^' But the divisor 4 is 
9 times too great, since it was to be divided by 9, as seen in the origi- 
nal fraction ; therefore the quotient, i^, is 9 times too small, and must 

7 y 9 63 

be multipUed by 9 ; thus, ^ ~^ ~ ^^' By this operation, we 
have multiplied the denominator of the dividend by the numerator 
of the divisor, and the numerator of the dividend by the denominator 
of the divisor. Hence the 



QuEflTioirs. — Art 162. What is the rale for dividing a whole by a mixed 
number f How does it appear that this process does not alter the quotient 1 -.- 
' Art. 163. How do you divide a fraction by a fraction 1 Give the reason why 
this process divides the fraction of the diTidend. 
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RvLX. — Invert the dwi$or^ and caned all the factors comnum to the 
numerators and denominators^ and then proceed as m muUipHcation of 
fractions. 

Note. — When the dmsor and dividend hare a common denominator^ 
their denominators cancel each other, and the division may be perfbrme<ft 
by simply dividing the namerator of the dividend by the namerator o^ 
the divisor. 

Examples foe Practice. 

2. Divide J by f . 

3. Divide | by f 

4. Divide U^YH- 

5. Divide f by ^, 

6. Divide ^ by + . 

7. Divide t by ^. 
a Divide ^ by A- 
9. Divide i%hyjh' 

10. Divide I of J by I of f. 

11. Divide | of ^ of -/^ by J of J of i. 

12. Divide | of f of | by | of f of A- 

Art. 164. To divide a mixed number by a mixed number, 
it is only necessary to reduce them to improper fractions and 
proceed as in the foregoing rule. (Art. 163.) 

Ex. 1. Divide 7| by 3^. Ans. 2f|. 



Examples for Practice. 

2. Divide 7f by ^. 

3. Divide 3^ by 7^. ' 

4. Divide 11^ by 5^^. 

5. Divide 4f by 1 J. 

6. Divide 116^ by l^. 

7. Divide 81+ by 9^. 

8. Divide f of 5^ of 7 by | of ^%. 



QuKSTtoNS. — What is the rale for dividing one fraction by another f How 
may fractions be divided when thev have a common denominator f Does this 
process differ in principle fVom the other 7 ^ Art. 164. How do you divide a 
mixed number by a miied number f 
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COMPLEX FRACTIONS. 
Abt. 16S« To reduce complex to simple fractions. 

Ex. 1. Reduce ^ to a simple fraction. Ans. -ir* 

opBEATioN. Since the numerator of a fraction is 

a ^ F X 4 = ^ ^^ dividend, and the denominator the di- 
« ' visor (Art. 132), it will be seen by this 

operation, that we simply divide the numerator ^ by the de- 
nommator f , as in division effractions. (Art. 163.) 

Q 

Ex. 2. Reduce rr to a simple fraction. Aris. 1 J. 

g OPERATION. We reduce the numerator, 

r- = -i=8^2 = i6==]7 8, and the denominator, 4^, to 
^ J ^ improper fractions, and then 

proceed as in Ex. 1.* 

Ex. 3. Reduce — ^ to a simple fraction. Ans. If. 

opioATioN. We here reduce the 

J_ _.?__.« y 8-^18^12 denominator, ^ of §, to 
ioff f * ^ ^ Tt »a simple fraction, and 

then proceed as before. 

Prom the preceding illustrations we deduce the following 

RiJLK. — Reduce tohole and mixed numbers to improper fractions , and 
compound fractions to simple ones, and then divide the numerator of tJie 
conmlex fraction by the denominator, according to the rule for the division 
effractions. 

Examples for Practice. 

4. Reduce -z- to a whole number. 

5. Reduce :^ to a simple fraction. 



41 
6. Reduce ^ to a simple fraction. 



Questions. — Art. 165. What is the rule for reducinff complex to simple 
uactions 7 How does this process differ from division of iractioxui 7 
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8 

7. Reduce ^-r- to a simple fraction. 

8. Reduce ^ to a simple fraction. 

9. Reduce -J^ to a whole number. 

i 

10. Reduce j^ to a simple fraction. • 

3. . * 

11. Reduce yr to a simple fraction. 

T2" 

15 

12. Reduce -r- to a whole number. 

13. Change Tb to a simple fraction. 

Ip 

bi 

14. Reduce t^ to a simple fraction. 

15. Change 57 to a simple fraction. 

16. Change ,^ to a simple fraction. 

8^ 

17. Change —■ to a mixed number. 

93 

18. Reduce j^ to a simple fraction. 

19. If 7 is the denominator of the following fractioflj 

9^ 
•T^, what is its value when reduced to a simple fraction ? 

^^ Ans. T^. 

20. If f is the numerator of the following fraction, |i what 

2" 

is its value when reduced to a simple fraction? Ans. ff- 

Art. 106. Complex fractions, after being reduced ^ 
simple ones, may be added, subtracted, multiplied, and divi<)&^' 
according to the respective rules for simple fractions. 

Questions. — Art 166. How do you add, subtract, multipl/, and ^^ 
complei fractions ? 



r.D 
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Examples poe Phactics. 
^- Add -and ^together. 

ATA ry 

2. Add -re^d — together. 

3- Add i,|, and I together. 
4.Add,ito^. 

5. Prom g take 1 

6. Prom 18^- take ?. 

'• Prom ^ take t. 
°i f 

8. Prom ^ take f. 

»• Prom # take M. 
f 10 

10. Multiply 1 by®. 

11. Multiply! by If. 

12. Multiply i of ^ by ^ of i. 

13. Multiply I by |. 

14. Divided by ^. 

15. Divide ?to„ I. 

16. Dividel.ofl2ibylof8|. 
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MISCELLANEOUS EXERCISES^IN VULGAR FRACTIONS. 

1. What are the contents of a field 76/^ rods in length and 
18J rods in breadth ? 

2. What are the contents of 10 boxes which are 7f feet 
long, If feet wide, and 1^ feet in height ? 

3. From ^ of an acre of land there were sold 20 poles and 
200 square feet. What quantity remained ? 

4. What cost \i of an acre at 9 1.75 per square rod ? 

5. What cost -3^ of a ton at $ 15f per cwt ? 

6. What is the continued product of the following numbers : 
14f, ll^,5f,andl0i?_ 

7. From ^ of a cwt. of sugar there was sold f of it; what 
is the vfdue of the remainder at $ 0.12f per pound ? 

8. What cost 19^ barrels of flour at 8 7f per barrel > 

9. What cost 13^V qi^intals of fish at $ 3f per quintal ? 

10. I have two parcels of land, one containing 7-j^ acres, 
and the other 9^ acres. What is their value at $78^^ per 
acre? 

11. From a quarter of beef weighing 175flb. I gave John 
Snow f of it ; § of the remainder I sold to John Cloon. What 
is the value of the remainder at 8 J cents per. pound ? 

12. Alexander Green bought of John Fortune a box of 
sugar containing 4751b. for $30. He sold ^ of it at 8 
cents per pound, and f of the remainder at 10 cents per pound. 
What is the value of whal still remains at 12^ cents per pound, 
and what does Green make on his bargain ^ 

A ( Value of what remains, $ 
( Green's bargain, $ 

13. What cost ^j of an acre at $ 14f per acre ^ 

14. Multiply i of -jfir of H by ^ of ^ of if. 

15. What are the contents of a board 1 If inches long, and 
4^ inches wide ? » 
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16. How many square rods in a garden which is 18J fods 
m length and 9^^ rods wide ? 

17. What cost 19f acres of land at $17J per acre ? 

18. What cost 14/^ tons of coal at 9 7| per ton ? 
19- What cost im tons of hay at $ 8 J per ton ? 

20. What cost IJ bushels of com at 9 IJ per bushel ? 

21. What is the value of ^^ of a dollar ? 

22. What is the value of J^ of a dollar ? 

23. What is the value of ^^ of a dollar ? 

24. What is the value of || of a dollar > 

25. Bought a cask of molasses, containing 87^ gallons ; | 
°^ it having leaked out,' the remainder was sold at 27^ cents 
P6f gallon ; what was the sum received ? 

26. Bought of L. Johnson 7f yd. of broadcloth at • a^ per 
y^rd, and sold it at 9 4f per yani ; what was gained ? 

27. Bought a piece of land that was 47i^t rods in length 
^nd 2932^ in breadth ; and from this land there were sold to 
Abijah Atwood 5 square rods, and to Hazen Webster a piece 
that was 5 rods square ; how much remains unsold > 

28. Bought a tract of land that was 97 rods long and 48|j 
i^ds wide, and from this I sold, to John Ayer a house-lot, IS^j 
^ods long, and 14f rods wide; the remainder of my pur- 
chase was sold to John Morse, at f 3.75 per square rod ; what 
sum shall I receive ? 

29. What are the contents of 10 boxes, each of which is 7f 
feet long, 4^^ feet wide, and 3f feet high.? 

30. Mary Brown had$17.87J- ; half of this sum was given to 
tlie missionary society, and ^ of the remainder she gave to the 
Rble society ; what sum has she left ? 

31. What number shall be taken from 12},. and the remain- 
der multiplied by 10^, that the product shall be 50 ? 

32. What number must be multiplied by 7f , that the product 
*>Uiybe20.? 

33. Bought of John Dow 9^ yards of cloth at 84.62^ per 
yj^rd ; what was the whole cost? 

15 
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34. Bought of John Appleton 47| gallons of molasses for 
•12.37^; what cost one gallon ? What cost 12^ gallons ? 

35. When 015.87^ are paid for 12f bushels of wheat, what 
costs one bushel ? What cost 11 bushels ? 

36. When $19.18f are paid for 3f cords of wood, what cost 
one cord ? What cost f of a cord ? 

37. What are the contents of a box 8^^ ^^^^ ^^"g) ^ ^^^^ 
wide, and 2^ feet high ? 

38. On f of my field, I plant com ; on f of the remainder, I 
sow wheat ; potatoes are planted on ^ of what still remains, • 
and I have left two small pieces, one of which is 3 rods square, 
and the other contains 3 square rods. How large is my field ? 



REDUCTION OF FRACTIONS OF COMPOUND NUMBERS. 

Art. 1B7« To reduce a fraction of a higher denomination 
to a fraction of a loiter. 

Ex. 1. Reduce ^iW ^^^ pound to the fraction of a farthing. 

Ans. 4qr. 

OPBBATZON. 

1 ^ X 20 20 X 12 240 ^ X 4 960 

£, =z s. zz: d. = = *qr. 

2160 2160 2160 2160 ^ 

OPBRATION BY CANCELLATION. 

I J, Xfi0 X Xi X'i . ' Since SOs. make a. pound, 
*• = t<ir» there must he 20 times as many 

parts of a shilling as parts of a 



9 pound; we therefore multiply 

sm^' hy 30, and obtain siSoS. ; and since 12d. make a shilling, there 
will be 12 times as many parts of a penny as parts of a shilling ; hence 
we multiply ^s. by 12, and obtain jiftd. Again ; since 4qr. make 
a penny, there will be 4 times as many parts of a farthing as parts of 
a penny ; we therefore multiply ift-ftd. by 4, and obtain j%°o = iqr.f Ans. 

Rule. — Multiply the given fraction hy the numbers that would he 
employed in reduction of whole numbers to reduce the denomination 
of the fraction to the lower denominatum required. ^ 



Questions. — Art. 167. What is the rule for reducing a fractiou of a higher 
denomination to the fraction of a lower ? Will you explain the operatiooB ? 
DoeB this process differ in principle from redttction of whole compound nam* 
bersT 
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Examples fob Practicb. 

2. Reduce j^ of a pound to the fraction of a farthing. 

3. What part of a penny is ^ of a shilling ? 

4. What part of a grain is ^^ of a pound Troy ? 

5. What part of an ounce is ^^^ of a cwt. ? 

6. Reduce x^W of a furlong to the fraction of a foot 

7. What part of a square foot is s^vtj o^ an acre ? 

°' What part of a- second is 77^0 o^ * day ? 
^' What part of a peck is -^ of a bushel ? 
10. What part of a pound is y^ of a cwt. ? 



\ 



'^Rt;i168« To reduce a fraction of a lower denomination 
to a fraction of a higher. 

Ex. 1. Reduce | of a farthing to the fraction of a pound. 

Ans.yT^. 



4 _j4 4^ 4 l_ 

9^^- X 4~ 36 X 12~ 432®' X 20 — 8640— 2160 ' 

OPKBATION BT CANOELL^nON. 

Z J— - £ Since 4qr. make a penny, 

9 X ^ X 12 X 20 2160 * there will be ^ as many 

pence as farthings; there- 
fore we divide the fqr. by 4, and obtain -j^. And, since 12d. 
make a shilling, there will be ^^ as many shillings as pence ; 
hence we divide -^d. by 12, and obtain -^^s. Again, since 20s. 
make a pound, there will be ^ as many pounds as shillings ; 
therefore we divide ifs'S. hy 20, and obtain -^^^ = yTVrr^* ^^r 
the answer. 

Rule. — Divide the given fraction hy the numbets that would be em- 
ployed in reduction of whole numbers to reduce the denomination of the 
fraction to the fdgher denomination required. 

Examples fob Pbacticb. 

2. Reduce ^ of a grain Troy to the fraction of a pound. 



QuBSTiOKS. — Art. 168. Do you multiply or divide to reduce a fraction of a 
lower denomination to the fraction of a higher ? What is the rale ? 
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3. What part of an ounce is -^ of a scruple ? 

4. What part of a ton is ^ of an ounce ? 

5. What part of a mile is f of a rod ? 

6. What part of an acre is § of a square foot ? 

7. What part of a day is f^ of a second ? 

8. What part of 3 acres is f of a square foot ? 



9. What part of 3hhd. is f of a quart ? 
10. What part of ^ of a solid foot is ^ of 



a y^d solid ? 



/ Art. 160. To find the value of a fraction in whole nunrm- 
bers of a lower denomination. 

Ex. 1. What is the value of ^ of l£. ? 

Ans. 7s. 9d. IJqr. 

OPBBAnON. 

7 
20 

18) 140 (7s. 

1^^ The reason of this operation will l3« 

1 4 seen, if we analyze the question accordix3g 

12 to Art. 167. Thus, t3^£.= I^^ = J^««. 

18)168(9d. ^7.^.. ,^d ||s. = 15^^^ = i^. ^ 

— 6 9,M.; andA<i. = 3|^' = «qr. = Hqr. 

4 Ans. 7s. 9d. l^r. 



18)24(liqr. 
18 

, Rule. — MuUifly the numerator of the given fraction hy the nww- 
her required of the next lower denomination to mcSce one of the denomi- 
nation of the given fraction^ and divide the product by the denominator' 
Then, if there is a remainder, proceed to multiply and divide in tiM 
manner, until it is reduced to the denomination required; and the sev- 
eral quotients will be the answer. 



QuxsTiov. — Art 1G9. What is the rule for finding the value of a fraction 
in whole numben of a lower denomination ? 
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Examples fob Practicb. * 

2. What is the value of J of a cwt. ? 

3. What is the value of J of a yard ? 

4. What is the value of f of an acre ? 

5. What is the value of f of a mile ? 

6. What is the value of ^ of an ell English ? 

7. What is the value of f of a hogshead of wine ? 

8. What is the value of ^j of a year ? 

Art. 170. To reduce a simple or compound number to 
the fractional part of any other simple or compound number of 
the same kind. 

Ex. 1. What part of 1^. is 3s. 6d. 2Sqr. > Ans. ■^. 

opRRATxow. In performing this operation, we 

3s. 6d. 2§qr. = 612 _ g ^ reduce the 38. 6d. 2f qr. to thirds 

2^ =2880 — '*^' of ore., the lowest denomination 

400U ^ ^^ question, for the numerator 

of the required fraction, and IjCT. to the same denomination for the 

denonainator. We then reduce this fraction to its lowest terms, and 

obtain fg£, for the answer. 

RtTLK. — Reduce the given nurnhers to the lowest denomination men' 
Honed in either of them; then write the number which is to become the 
fractional part for the numerator ^ and the other number for the denom- 
inator of the required fraction. 

Examples for Practice. 

2. Reduce 4s. 8d. to the fraction of 1£. ? 

3. What part of a ton is 4cwt. 3qr. 12lb. ? 

4. What part of 2m. 3fur. 20rd. is 2fur. 30rd. ? 

5. What part of 2A. 2R. 32p. is 3R. 24p. ? 

6. What part of a hogshead of wine is ISgal. 2qt. ? 



QussTtoN. -T Art 170. What ii the rale for redocing a simple or compoand 
number to the fractional part of any other simple or compoand number of the 
same kind t 

15» 
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7. What part of 30 days aie 8 days 17h. 20in. ? 

8. From a piece of cloth contauimg 13yd. Oqr. 2na. there 
were taken 5yd. 2qr. 2na. What part of the whole piece ¥^a8 
taken? 

9. What part of 3 yard» square are 3 square yards > 

ADDITION OF FRACTIONS OF COMPOUND NUMBERS. 

Art. ITl. To add fractions of compound numbers. 

Ex. 1. Add f of a pound to { of a shilling. 

Ans. 178. lid. O^r. 

FIR8T ofbiahon. ^ ^^ fi^d thc valuo of each 

Value of #«£. = 17 1 2i fraction separately, aiid add the 

Vol»^ ^rTc * o iT two values together according to 

value 01 frs. — if i^ ^j^^ ^^j^ ^^^ ^^^ compound 

17 11 O2V numbers. (Art.lOl.) 
siooND OFaunoM. ^^ ^^ ^^^ 

J of a shilling = 9 j^ ao ^^ rhr^' ^6 fraction of a 

f^.+^^. = 4H«^.=178.11d.O^. Sf^f'",*^^ 
then add the two fractions together, and find the value of their sum. 
(Art. 169.) 

Examples fou Practicb. 
2. Add ^ of a pound to f of a shilling. 

9^. Add together 4^ of a ton, } of a ton, and ^ of a cwt. 

4. Add together J of a yard, f of a yard, ^ of a quarter. 

5. Add together A of a mile, f of a mile, -j^ of a furlong, 
and -/^ of a yard. 

6. Add together ^ of an acre, f of a rood, and f of a square 
rod. 

7. Sold 4 house-lots, the first -^ of an acre, the second | of 
an acre, the third ^ of an acre, and the fourth f of an acre, 
what was the quantity of land in the four lots ? 



QuBSTioHS. — Art. 171. What i» the first method of adding fractions ofcoo* 
poand numbers 7 What is the second ? 
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SUBTRACTION OP FRACTIONS OF COMPOUND NUBfBERS. 

AsT. 173. To subtract fractional parts of compound num- 
bers. 

Ex. 1. From f of a pound take -ft o^ * pound. 

Ans. 9s. lOd. Iffqr. 
FIB8T opKBAnoM. YfQ find the valae of each 

^ , « 6 ^ i!i *i OB fraction separately, and sub- 

Value Qf ^£. = 17 1 2^ t^ct one from the other, ac- 

Value of ^r*. = 7 3 1^ cording to the rule for sub- 



Q -i/x 159 tracting compound numbers. 

^ A" Aft (Art. 102.) 



8BCOMD OPBAAnOM. 



6« 4 ^ 38 « We first subtract the less fraction 

f*- tr*- — fr* from the greater, and then find the 

9s. lOd. Iff qr. value of their difference. (Art 169.) 

Examples for Practice. 

2. From f of a ton take ^ of a cwt 

3. From j of a mile take ^ of a furlong. 

4. From |^ of an acre take f of a rood. 

5. From a hogshead of molasses containing 100 gallons, ^ 
of it leaked out ; ^ of the remainder I kept for my family ; what 
quantity remained for sale ? 

6. The distance from Boston to Worcester is about 41 mile^ 
A sets out from Worcester and travels -^ of this distance 
towards Boston ; B then starts from Boston to meet A, and 
having travelled f of the remaining distance, it is required to 
find the distance between A and B. 

7. A agrees to labor for B 365 da3rs, but he was absent on 
account of sickness f part of the time ; he was also obliged to 
be employed in his own business -^ of the remaining time ; re- 
quired the time lost. 



Questions.— Art. 172. What is the first method of subtracting fractions of 
compound numbers ? The second ? 
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QUESTIONS TO BE PERFORMED BY ANALYSIS. 

1. If one yard of cloth cost $ 4.40, what will ^ of a yard 

COfit.^ 

Illustration. — If 1 yard cost $ 4.40, ^ of a yard will cost 
I of 84.40, equal to 80.88; and ^ will cost 4 times • 0.88, 
equal to $ 3.52, Ans. 

2. If a barrel of flour cost 9 7.80, what will -^ of a barrel 
cost > 

a If a load of hay cost 9 17.84, what will J of a load cost ? 

4. If 8 786.63 are paid for a cargo of wheat, what is the 
cost .of I j of the cargo ? 

5. What is ii of 887.50? 

6. What is i of n£. 18s. 9d. ? 

7. What is 4- of 3T. 16cwt 3qr. 231b. ? 

8. What is I of 27A. 3R. 33p. .? 

9. If 8 3.52 are paid for ^ of a yard of cloth, what is the 
price of 1 yard ? 

Illustkation. — If ^ of a yard cost 8 3.52, -J will cost ^ of 
83.52, equal to 8 0.88; and f, or a whole yard, will cost 5 
times 80.88, equal to 8 4.40, Ans. 

10. If ^ of a barrel of flour cost 82.34, what will be the 
cost of a whole barrel ? 

11. When 8 15.57^^ are paid for f of a ton of hay, what will 
1 ton cost ? • 

12. When H ^^ ^ cargo of flour cost 8 665.50, what sum 
will pay for the whole cargo ? 

13. if 8 73.60^ are paid for ^^ of a ton of potash, what sum 
must be paid for a ton ? 

14. Bought f of a bale of broadcloth for 13£. 9s. Oj^d. ; what 
would have been the cost of the whole bale ? 

15. If ^ of an acre produce 18c wt Oqr. 12lb. of hay, what 
quantity will a whole acre produce ? 

16. Bought I of a lot of land containing 12A. IR. 30ip. ; 
what were the contents of the whole lot ? 

17. If ^ of a ton of potash cost 8 80.20f , what is the value 
of a ton ? 
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18. If } of a cwt of sugar cost 9 5.40, what is the value of { 
of a cwt. ? •' 

Illttstration. — If f of a cwt. cost $ 5.40, ^ will cost i of 
9 5.40, equal to t 1.80 ; and ^, or a cwt., will cost 4 times 
» 1.80, equal to $7.20. Now, if icwt. cost $7.20, ^ of a 
cwL will cost I of 1(7.20, equal to $0.80 ; and j will cost 7 
times $ 0.80, equal to 9 5.60, Ans. 

19. If -fj of a pound of ipecacuanha cost $ 2.52, what is the 
val Je of |- of a pound ? 

20. When 8 80 are paid for ^ of an acre of land, what cost 
J of an acre ? 

21. If ^^ of a carding-mill are worth $ 631.89, what are ^^ 
of it worth ? 

22. If f of a ship and cargo are valued at 9 141.52, what are 
^ of them worth ? 

23. If the value of f of a farm containing 178^ acres is 
9 1728, what is the price of ^ of the remainder ? 

24. E. Carter's garden is 17-i*^ rods long and 11-ft- rods 
wide. He disposes of ^ of it for 9 82.80 ; what is the value of 
J of the remainder ? 

25. When 26.£. 12s. 6d. are paid for | of a bale of cloth, 
what sum should be paid for i of the remainder .? 

26. If 7cwt. of sugar cost $ 28.14, what will 9f cwt. cost ? - 
Illustration.— If 7cwt. cost $28.14, Icwt. will cost| 

of $28.14, equal to $4.02. In 9|<;wt. there are -^wt. ; and 
if Icwt. cost $4.02, ^wt. will cost i of $4.02, equal to 
9 0.67, and ^ will cost 59 times $ 0.67, equal to $ 39.53, Ans. 

27. If three tons of hay cost $ 49, what will 7^ tons cost ? 

28. Gave $ 78.80 for 11 tons of coal ; what should I give for 
3| tons ? 

29. Paid37£. 18s. lOd. for 3 bales of velvet; what was the 
cost of 5f bales ? 

30. Gave $ 40 for 6 yards of broadcloth ; what was the price 
of 19^ yards ? 

31. Paid $ 360 for 20 barrels of beer ; what must be given 
for 43| barrels } 

32. If 7 bushels of rye cost $ 8.75, what cost 18^1^ bushels ? 
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33. Paid 8 19.80 for 3 yards of broadcloth ; what sum must 
be given for llf yards ? 

34. If 9|cwt. of sugar cost $ 39.53, what must be paid for 
7cwt. ? 

Illustbation. — In 9jcwt. there are J^cwt. If ^^wt. cost 
$39.53, ^wt. will cost ^ of • 39.53, equal to 80.67 ; and 
f , or Icwt., -will cost 6 times 1 0.67, equal to $ 4.02 ; and 7cwt. 
will cost 7 times $ 4.02, equal to $ 28.14, Ans. 

35. When 9 18J are paid for 3cwt. of sugar, how much 
may be purchased for • 1 ? How much for 9 78 ? 

36. If 3f tons of potash cost $ 276.18, what will be the value 
oflton.> Of 75 tons? . 

37. If 7-^ acres of land cost 8 875, what will one aero, cost ^ 
What will 75 acres cost ? 

38. If 4| tons of coal cost 8 70, what will 1 ton cost.? What 
will 86 tons cost ? 

39. For 27} acres of land there were paid 8 375 ; what cost 
1 acre ? What cost 69 acres ? 

40. If 4| tons of hay cost 8 80.50, what costs 1 ton ? What 
cost 15 tons ? 

41. If l^yrt of sugar cost 8 62.37, what will Icwt. cost.^ 
What cost 19cwt. ? 

42. If 7f yards of cloth cost 8 13.95, what will be the value 
of Uf yards? 

Illustration. — In 7} yards there are -^ of a yard. If \3L 
of a yard cost 8 13.95, ^ will cost ^ of 8 13.95, equal to 
8 0.45 ; and f , or 1 yard, will cost 4 times 8 0.45, equal to 
8 1.80. In 1 If yards there are ^^ of a yard. If 1 yard cost 
8 1.80, i of a yard will cost i of 8 1.80, equal to 8 0.20, and 
•^ will cost 103 times 80.20, equal to 820.60, Ans. 

43. When 8 668.50 are paid for 17^ acres, what would be 
the value of 89| acres ? 

44. If 8 1738 are given for 19f tons of iron, what will be 
the cost of 37-j^ tons ? 

45. Paid 8 llf for 1128 feet of boards; how many could I 
have purchased for 8 11937^-^ 

46. For aff tons of potash I received 116cwt. of sugar ; re- 
quired the quantity of sugar that may be received for 11} tons 
of potash. 

47. For 11} tons of potash I received 376cwt. of sugar; 



8SCT. ux.] MISCELLANEOUS QUESTIONS BT ANALYSIS. HQ 

required the quantity of sugar that should be received for 3| 
tons. 

48. When $8 are paid for If yards of broadcloth, how 
much must be given for 8J yards ? 

49. Gave (414 for 20^ acres of land ; what shall be given 
for 1 If acres .^ 

MISCELLANEOUS QUESTIONS BY ANALYSIS. 

1. Sold a small farm for 9 896.50; what was received for 
TVofit? For ^ of it? For |^ of it? 

2. Gave 9 17^^ for 3 barrels of flour ; what cost 1 barrel ? 
What 37 barrels? 

3. Sold a house for 9 3687 ; what sum was received for i 
of it? 

4. Bought 17^ tons of nay for 9 187f ; what is the cost of 
f of a ton ? 

5. Bought a hogshead of molasses for 9 13} ; what cost { 
of it? What cost I? What cost -V-? 

6. When $37t2i- are paid for 100 gallons of molasses, 
what cost 4- of a gallon ? 

7. When 12 cents are paid for -^ of a gallon of molasses, 
what will 48^7 gallons cost ? 

8. If f of a barrel of flour cost $3f, what will 6| barrels 
cost ? 

9. When $236 are paid for 11^ acres, what will be paid 
for 20^ acres ? 

10. Paid in Liverpool 97f£. for 3 bales of cloth ; how many 
bales should be received for 1073f «£. ? 

11. If 6^ barrels of flour cost $48j^A, what will |ofa 
barrel cost ? 

12. If 3f pounds of cofllee cost 34 cents, what sum must be 
paid for 74^ pounds ? 

13. If 2f tons of hay cost $ 63, what will be the cost of 16J 
tons ? 

14. If a piece of land 3 rods square cost 9 17-^, what will 
be the cost of 4 square rods ? 

15. Paid ^3 If for 2|cwt. of iron; required the sum to be 
paid for 689^wt. ? 

16. For 6f cords of wood, J. Holt paid $63; what sum 
must be paid for 18 cords ? 

17. Gave •243tV for 96 barrels of tar; what quantity 
could be purchased for 9 1000 ? 



180 MISCELLANEOUS QUESTIONS BY ANALYSIS, [sect.xh. 

18. Paid 97868.30 for 83^^ acres of wild land; what 
sum did I pay for each acre, and what would be the cost of 7 
acres? 

19. Gave 132<£. 12s. for 7J tons of starch ; what cost 12J 
tons? 

20. For 17f days' work I paid $ 25.44 ; what should be paid 
for 89^ days' labor? 

21. Sold 7^ bushels of apples for • 7.68 ; what should I re- 
ceive for 19|| bushels ? 

22. Paid 9 4355.52 for 49f pieces of carpeting ; what did 
37^ pieces cost ? 

23. If i of f of the cost of the Capitol at Washington was 
$ 300,000, what was the whole cost ? 

24. Purchased l^r^ thousand of boards for $ 135.80 ; what 
must be paid for 19f thousand ? 

25. My wood-pile contains 6 cords and 76 cubic feet. If I 
dispose of f of it ; what is the value of the remainder at 4| cents 
per cubic foot ? 

26. I have a field 30 rods square, and having sold 18 square 
rods to S. Brown, and 82 square rods to J. Smith, what pajrt of 
the field remained unsold ? 

27. Bought 7T. 12cwt. 3qr. 181b. of iron, and having sold ' 
3T. 18c wt. Iqr. 20lb., what is the value of f of the remainder 
at 5f cents per lb. ? 

28. Bought 37 tons of iron at $ 68.50 per ton, for f of which. 
I paid in coffee at 9 8.50 per cwt., and for the remainder I paid 
cash. Required the amount of ceish paid, and also the value of 
the coffee. 

Ans. Cash, $ Value of the coffee, $ 

29. A man having received a legacy of 9 7896, spent f of it 
in speculations, and the remainder he put in the savings' bank, 
where it continued 15 years. It was then found that the sum 
deposited had doubled. Required the sum in the bank. 

30. Bought a piece of broadcloth for $ 88, an4 sold -^^ of it 
to J. Smith, and ^^ of the remainder to O. Lake ; what is the 
value of the part unsold ? 

31. A gentleman gave | of his estate to his wife, | of the 
remainder to his oldest son, and f of what then remained to his 
daughter, who received $ 750 ; required the whole estate. 
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§ XX. DECIMAL FRACTIONS. 

Art. 1 73. A decimal fraction is a fraction whose de- 
nominator is 10, 100, 1000, &c. 

Art. 1 741. Decimal fractions are commonly expressed by 
writing the numerator only with a point before it, called the 
decimal point or separatrix ; thus, — 

-^ is written and read .9 tenths. 
rVij " " .99 hundredths. 

;A^x) " " .999 thousandths. 

Art. 1 7t5« By examining the foregoing fractions, it will be 
seen that ^^ = .9 can occupy only one place while it remains 
a proper fraction ; ^^jj = .99, only two places ; and ^^j^ = 
.999, only three places ; for, if their numerators are increased 
by^^ = .1, y^^ = ,01, t^Vtf = '^l* respectively, each frac- 
tion becomes a unit or whole number. Hence, 

The first figure or. place of any decimal on the right of 
ike point is tenths^ the second hundredths^ the third thou- 
sandths^ SfC, 

Note. — When a decimal place has no significant figure, it must be 
filled with a cipher. 

Art. 176. The denominator of ^ = .9 is 1 with one ci- 
pher annexed ; the denominator of -^^y = '^^ i® ^ ^^^^ ^'^^ 
ciphers annexed ; the denominator of -^^^is = .999 is 1 with 
three ciphers annexed. Hence, 

, The denominator of a decimal fraction is 1 with as many 
ciphers annexed as the numerator has places. 

Art. 177. Decimal fractions originate from dividing the 
unit^ first, into 10 equal parts, and then each of these parts 
into 10 other equal parts, and so on indefinitely. Thus, 1 -5- 10 
= tV. = -1 ; A -5- 10 = ^^^ = .01 ; T^^ H- 10 = t^Vtt = 
.001. Hence, 

The unit in decimal fractions is divided into 10, 100, 1000, 
^c, equal parts. 

Qdksttons. — Art. 173. What is a decimal fraction? — Art. 174. How are 
decimal fractions commonly expressed ? — Art. 175. What is the first figure or 
place of any decimal? The second? The third ? &c. Why? What must 
Be done when a decimal place has no significant figure to fill it ? — Art. 176. 
What is the denominator of a decimal fraction ? — Art 177. How do decimal 
finctions originate ? 

16 
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Art. 178« If ciphers are placed on the lefl han^ of deci- 
mal figures, they change their places, each cipher removing 
them one place to the right ; thus, .3 = -f^jhut .03 = y^, and 
•003 = TT^. Hence, 

Ciphers placed on the left hand of decimals decrease their 
value in a tenfold proportion. 

Art. 179. If ciphers are placed on the right hand of deci- 
mal figures, their places are not changed ; thus, .3 = -j^^, and 
•30 = y3^ = A = •3. Hence, 

Ciphers placed on the right hand of decimals do not alter 
their value, 

NUMERATION OF DECIMAL FRACTIONS. 

Art. 180. The relation of decimals to whole numbers 
and to each other, and also the names of their different orders 
and places, may be learned from the following 

Table. 
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Questions.— Art. 178. What effect hiave ciphers placed at the left h»J^ 
of decimals? Why? —Art. 179. What effect if placed at the right handT 
Why ? — Art. 180. What may be learned from the table ? 
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The preceding table consists of a whole number and decimal^ 
which, taken together, are called a mixed number. The part 
on the left of the separatrix is the whole number, and that on 
the right the decimal. -The value of the decimal is expressed 
in words thus ; — Two hundred thirty-four millions five hun- 
dred sixty-seven thousand eight hundred ninety-three billionths. 
And the mixed number thus : — Seven millions six hundred 
fifty-four thousand three hundred twenty-one, and two hun- 
dred thirty-four millions five hundred sixty-seven thousand 
eight hundred ninety-three billionths. 

From the table and explanations we have the following rule 
for numerating and reading decimals. 

Rule. — Beginning at tJte left hand, name the order of each figuie 
of the given decimal, and then read it as in whole numbers, giving the 
»flmc of the last order to t?ie wliole. 

The pupil may write in Words, or read orally, the following 
numbers : — 



1. 


.5 


5. 


.3001 


9. 


.72859 


2. 


.42 


6. 


.0984 


10. 


12.02003 


3. 


.01 


7. 


.00013 


11. 


121.000386 


4. 


.908 


8. 


.82007 


12. 


2.3058217 



NOTATION Oh l^ECIMAL FRACTIONS. 

Art. 181. By examining the decimal table, we perceive 
that tenths occupy the first pl&ce, hundredths the second, &c., 
sind that each figure takes its value by its distance from the 
place of units ; therefore, to write decimals, we have the fol- 
lowing 

Rule. — Write the decimal fibres in the place of the order denoted 
hy their names, supplying vs^th ciphers such places*as have no significant 
figures. 

The pupil may write in figures the following numbers : — 

1. Three hundred seven and twenty-five hundredths. 

2. Forty-seven and seven tenths. 

Questions. — Of what does it consist 7 What is the Aumber called, when 
taken together ? What is the part on the left hand of the separatrix 7 The 
part on the right? What is the value of the decimal 7 What is the value 
of the mixed number 7 What is the rule for numerating and reading decimals 7 
— Art. 181. Upon what does the value of a decimal figure depend 7 What ii 
the rule for writing decimals 7 
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3. Eighteen and five hundredths. 

4. Twenty-nine and three thousandths. 

5. Forty-nine ten thousandths. 
6. ' Eight and eight millionths. 

7. Seventy-five and nine tenths. 

8. Two thousand and two thousandths. 

9. Eighteen and eighteen thousandths. 

10. Five hundred five and one thousand six millionths. 

11. Three hundred and forty-two ten millionths. 

12. Twenty-five hundred and tHirty-seven billionths. 

Art. 1 83. It will be seen that decimals increase from right 
to left, and decrease from left to right, in the same ratio as 
simple numbers ; hence they may be added, subtracted, multi- 
plied, and divided in the same manner. 

ADDITION OF DECIMALS. 

Abt. 183. Ex. 1. Add together 5.018, 171.16, 88.133, 
1 1 13.6, .00456, and 14. 178. Ans. 1392.09356. 



5.018 

Q Q 1 o o ^® write the numbers, units under units, tenths 

8 8.1 3 3 under tenths, hundredths under hun(iredth8, &c., 

Ill 3.6 and then, beginning at the right hand, add them 

.00456 as whole numbers, and place the decimal point in 

1 4. 1 7 8 ^^ result directly under those above. 

1392.09356 

Rule. — Write the numbers under each other according to their val- 
ue^ add as in whole numbers, and point off from the right hand as many 
places for decimals as there are in that number which contains the 
greatest number of decimals. 

Proof. — The proof is the same as in simple addition. 
Examples for Peactice. 

2. Add together 171.61111, 16.7101, .00007, 71.0006, and 
1.167895. 

3, Add together .16711, 1.766, 76111.1, 167.1, .000007, 
and 1476.1. 

Questions. — Art. 182. How ^o decimals increase and decrease 7 How 
mny they be added, subtracted, maltiplied, and divided ? — Art. 183. How are 
decimals arranged for addition 7 What is the rule for addition of decimals ? 
What is the proof 7 



SECT, XX.] SUBTRACTION OF DECIMALS. 185 

4. Add together 151.01, 611111.01, 16.5, 6.7, 46.1, and 
.67896. 

5. Add fifty-six thousand and fourteen thousandths, nineteen 
and nineteen hundredths, fifty-seven and forty-eight ten thou- 
sandths, twenty-three thousand Eve and four tenths, and four- 
teen millionths. 

6. What is the sum of forty-ftine and one hundred and five 
ten thousandths, eighty-nine and one hundred seven thou- 
sandths, one hundred twenty-seven millionths, forty-eight ten 
thousandths ? 

7. What is the sum of three and eighteen ten thpusandths, 
one thousand five and twenty-three thousand forty- three mil- 
lionths, eighty-seven and one hundred seven thousandths, forty\ 
nine ten thousandths, forty-seven thousand and three hundred 
nine hundred thousandths ? 

SUBTRACTION OF DECIMALS. 

Aet. 184. Ex. 1. From 74.806 take 49.054. 

Ans. 26.752. 
opBBAiiow. Having written the less number under the greater, units 
7 4.8 6 under units and tenths under tenths, &c., we subtract as 
4 9.0 5 4 in whole numbers, and place the decimal point in the re- 
2 5.7 5 2 ^^^^f ^ ^^ addition. 

Rule. — Write the less number under the greater, units under units^ 
tenths vnder tenths, <!jrc. ; then subtract as in whole numbers, and point 
off as many places for decimals as there are in that number which con- 
tains the greatest number of decimals. 

Proof. — The proof is the same as in simple subtraction. 
Examples for Practice. 

1. 2. 3. 4. 

11.078 47.117 46.13 87.107 
9.81 ' 8.7 8 1 9 5 7.89 15 1.11986 

1.2 6 8 38.33505 3 8.2385 8 5.9 8 7 1 4 

5. From 81.35 take 11.678956. 

6. From 1 take .876543. 

7. From 100 take 99.111176. 

8. From 87.1 take 5.6789. 

QuKSTioHS.— Art 184. What it the rule for sttbtrustion of decimaUf 
What U the proof 7 

16 • 
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9. From 100 take .001. , 

10. From seventy-three take seventy-three thousandths. 

11. From three hundred sixty-five take forty-seven ten thou- 
sandths. 

12. From three hundred fifty-seven thousand take twenty- 
eight and four thousand nine ten millionths. 

13. From .875 take .4. 

14. From .3125 take .125. 

15. From .95 take .44. 

16. From 3.7 take 1.8. 

17. From 8.125 take 2.6876. 

18. From 9.375 take 1.5. 

19. From .666 take .041. 

MULTIPLICATION OF DECIMALS. 

Art. 185. Ex. 1. Multiply 18.72 by 7.1. 

Ans. 132.912. 
opKRAjoN. )Ye multiply as in whole numbers, and point off 

Z \ ^^ t^® "g^* o^ the product as many figures for 
decimals as there are decimal figures in the multi- 
187 2 plicand and multiplier counted together. 
^31 04 The reason for pointing off decimals in the prod- 

1 3 2.9 1 2 uct as above will be seen, if we convert the mul- 
tiplicand and multiplier into vulgar fractions, and 
multiply them together. Thus, 18.72 = 18^^ = i^q^ and 
7.1 = 7^ = 1*. Then i,^/ X H = ^?M*^ = 132^^^ = 
132.912, Ans., the same as in the operation. 

Ex. 2. Multiply 5.12 by .012. 

nT^"°'' Since the number of figures in the product 

-.* „ is not equal to the number of decimals in the 

multiplicand and multiplier, we supply the 



1024 deficiency by placing a cipher on the left 

5 1 3 hand. 



.06144 Ans. The reason of this process will appear, if 
we perform the question thus : 5. 12 = 5^ 

Questions. — Art. 185. In multiplication of decimals how do you p,oint off 
Che product 7 Will you give the reason for it t When the number of figures 
in the product is not equal to the number of decimals in the mnitipHcana and 
moJtiplier, what must be done ? 
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= Ui. and .012^T.a»ir. Then f** X t«(t = T«4#tr = 
.06144, Ans., the same as before. Hence we deduce the fol- 
lowing \ 

Rule. — Multiply as in whoU numbers^ and point off as many fig- 
ures for decimals, in the product, as there are decimals in the muUiplv- 
cand and multiplier ; hut if there are not so many figures in the prod- 
net as in the multiplicand and muUipUery supply the dtfed by prefix- 
ing ciphers. 

Proof — The proof is the same as in simple multiplication. 

Examples for Peactice. 

3. Multiply 18.07 by .007. 

4. Multiply 18.46 by 1.007. 
6. Multiply .00076 by .0015. 

6. Multiply 11.37 by 100. 

7. Multiply 47.01 by .047. 

8. Multiply .0701 by .0067. 

9. Multiply 47 by .47. . 

10. Multiply eighty-seven thousandths by fifteen millionths. 

11. Multiply one hundred seven thousand and fifteen ten 
thousandths by one hundred seven ten thousandths. 

12. Multiply ninety-seven ten thousandths by four hundred 
and sixty-seven hundredths. 

13. Multiply ninety-six thousandths by ninety-six hundred 
thousandths. 

14. Multiply one million by one millionth. 

15. Multiply one hundred by fourteen ten thousandths. 

16. Multiply one hundred and one thousandth by ten thou- 
sand one hundred one hundred thousandths. 

17. Multiply one thousand fifty and seven ten thousandths 
\j^ three hundred five hundred thousandths. 

18. Multiply two million by seven tenths. 

19. Multiply four hundred and four thousandths by thirty 
and three hundredths. 



QuESTioirs.— What is the role for tnuUiplicstioii of decimals? What is 
the proof? 
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20. What cost 461b. of tea at • 1.125 per pound ? 

21. What cost 17. 125- tons of hay at $ 18.875 per ton? 

22. What cost 181b. of sugar tit 80.125 per pound ? 

23. What cost 375.25bu. of salt at $ 0.62 per bushel ? 

DIVISION OF DECIMALS. 
Art. 186. Ex. 1. Divide 45.625 by 12.5. Ans. 3.65. 

1 2 5W 5'^"5% fi »! ^® divide as in whole numbers, 

37 5 ^^^ ®*°^® ^® divisor and quotient are 

the two factors, which, being mulli- 

812 • plied together, produce the dividend, 

7 50 , we point off two decimal figures in 

f»ntL t^® quotient, to make the number in 

^ o c t*^® two factors equal to the product 

2l^ or dividend. 

The reason for pointing off will also be seen by performing 

the question with the decimals in the form of vulgar' fractions. 

Thus, 45.625 = 45,^^ = ^VW, and 12.5 = 12^ = J^^. 

Then A,vyyL^i^=ijS^^XTyv=mM = W = 

3^^= 3.65, Ans., as before. 

Ex. 2. Divide .175 by 2^5. Ans. .07. 

opBBATioK. We divide as in whole numbers, and 

2.5).17 5(.07 since we have but one figure in the 
^'^^ quotient, we place a cipher before it, 

which removes it to the place of hun- 
dredths, and thus makes the decimal places in the divisor and 
quotient equal to those of the dividend. » 

The reason for prefixing the cipher will appear more obvi- 
ous by solving the question with the decimals in the form of 
vulgar fractions. Thus, .175 = ^?^^ and 2,b = 2^ = ^. 
Then tV^ H- f^ = tVttV X i% = ^j^% = tJtt = -07, 
Ans., as before. Hence the following 

Rule. — I. Divide as in whole numbers, and point off as many dtd- 

QuBSTioHS. — Art. 186. In diTiaion of decimals how do 700 point oflT the 
quotient 7 What is the reason for it t If the decimal places of the divisor 
ud oQotient are not equal to the diTidend, what ttust be done 7 What it the 
/uJe iw division of decimals? 
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mah on the right of the quotient as the number of decimals in the divi- 
dend exceeds that of the divisor; but if the nunier of decimals in the 
quotient and divisor together is not equal to the number in the dividend^ 
supply the defect by prefixing ciphers to the quotient, 

3. When the number of decimals in the divisor exceeds that of the 
dividend^ reduce the dividend to the same denomination as the divisor by 
annexing ciphers, and the quotient will be a whole niunber. If there 
is a remainder after the division of the given dividend, ciphers may be 
annexed to it, and the division continued at pleasure; the ciphers tims 
annexed being regarded as decimals of the dividend, 

NoTK. — It is not usually neceasary that decimala ihould be carried to 
more than six places. 

Proof, — The proof is the same as in simple division. 

Examples foe Practice. 

3. Divide 183.375 by 489. 

4. Divide 67.8632 by 32.8. 

5. Divide 67.56785 by .035. 

6. Divide .567891 by 8.2. 

7. Divide .1728 by 12. 

8. Divide 13.50192 by 1.38. 

9. Divide 783.5 by 6.25. 

10. Divide 983 by 6.6. 

11. Divide 172.8 by 1.2. 

12. Divide 1728 by .12. 

13. Divide .1728 by .12. 

14. Divide 1.728 by 12. 

15. Divide 17.28 by 1.2. 

16. Divide 1728 by .0012. 

17. Divide .001728 by 12. 

18. Divide onfe hundred forty-seven and eight hundred' 
twenty-eight thousandths by nine and seven tenths. 

19. Divide six hundred seventy-eight thousand seven hun- 
dred sixty-seven millionths by three hundred twenty-eight 
thousandths. 

20. Divide seventy-five and sixteen hundredths by five and 
forty-two thousand eight hundred one hundred thousandths. 

21. Divide four and one million twenty thousand three hun- 
dred four hundred millionths by thirty one and seventy-six 
thousandths. 
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REDUCTION OF DECIMALS. 

Art. 187. To reduce a vulgar fraction to a decimal. 

£z. 1. Reduce f to a decimal.^ Ans. .625. 

opnATioN. Since we cannot divide the 

8) 5.0 (6 tenths. numerator 5 by 8, we reduce 

48' it to tenths by annexing a ci- 

pher, and then dividing, we ob- 

8) 2 (2 hundredths. tain 6 tenths and a reminder 

16 of 2 tenths. Reducing this re- 

mainder to hundredths by an- 

8) 4 (5 thousandths. nexing a cipher, and dividing, 

^^ A aof^ ^ ^^ obtain 2 hundredths and 

Ans. .o^o. ^ remainder of 4 hundredths, 



Or thus : 8) 5.0 which being reduced to thou- 

r*n r^ sandths by annexing a cipher, 

•" '^ ^ and then dividing again, gives 

a quotient of 5 thousandths. The sum of the several quotients, .625, 

is the answer. 

To prove that .625 is equal to |, we write it in the form of a vul- 
gar fraction and reduce it to its lowest terms. Thus, j«gj = |, Ans. 
Hence the following 

Rule. — Divide the numerator by the denominator, annexing one or 
more ciphers to the numerator, ana the quotient wiU be the d^muU re- 
quired. 

Examples for Practice. 

2. Reduce f to a decimal. 

3. Reduce | to a decimal. 

4. What decimal fraction is equal to /^ ? 

5. Reduce -j^r to a decimal. 

6. Reduce i^ to a decimal. 

7. Reduce -^ to a decimal. 

Art. 188* To reduce a compound number to a decimal 
of a higher denomination. 

Ex. 1. Reduce 8s. 6d. 3qr. to the decimal of a pounx]. 

Ans. .428125. 



Questions. —Art. 187. How do yoa reduce a vulgar fraction to a decimal 7 
How can you prove the answer correct 7 What is the rale for reducing ■ 
vulgar fraction to a decimal ? 
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opBmATioir. We coronience with the 3qr., and first reduce 



4 
12 
20 



3.0 them to hundredths by annexing two ciphers; 

"■ and then, to reduce these to the decimal of a 

6.7 5 penny, we divide by 4, since there will be 1 as 



8 5 6 2 5 ™*°y hundredths of a penny as of a farthing, 
and obtain' .75d. Annexing this decimal to the 



.428125 6d., we divide by 13, since there will be f^ 
as many shillings as pence ; and then the 8s. 
and this quotient by 20, since there will be jj as many pounds as shil- 
lings, and obtain .428 125 JC. for the answer. Hence the following 

Rule. — 1. Write the given numbers perpendicularly under each 
other far dividends, proceeding orderly from the least to the greatest ; 
opposite to each dividend on tlte left hand, place such a nvsi3)€r for a 
divisor as will bring it to the neat superior denomination, and draw a 
hne between them, 

2. Begin to divide at the lowest denomination, annexing ciphers 
if necessary, and write the quotient of each division, as decimal parts, 
on the RIGHT of the dividend next below it, and so on, until they are 
all divided; and the last quotient will be the decimal required. 

Note. — A compound number may also be reduced to a. decimal by 
first reducing it to a vulgar fraction (Art. 170), and then this fi-action to a 
decimal (Art. 187). Thus, 2s. 6d. = ^so^ = i = .125£. 

Examples for Practice, 

2. Reduce 15s. 6d. to the fraction of a pound. 

3. Reduce 5cwt. 2qr. 141b. to the decimal of a ton. 

4. Reduce 3qr. 211b. to the decimal of a cwt. 

5. Reduce 6fur. 8rd. to .the decimal of a mile. 

6. Reduce 3R. 19p. 167ft. 72in. to the decimal of an acre. 



Art. 1 89. To find the value of a decimal in whole num- 
bers of a lower denomination. 

Ex. 1. What is the value of .9875 of a pound. Ans. 19s. 9d. 

opBBATioif. There will be 20 times as many ten thousand ths of a 

.9875 shilling as of a pound ; therefore, we multiply the deci- 

20 mal .9875 by 20, and reduce the improper fraction to a 

1 9.7 5 n^xed number by pointing off four figures on the right, 

12 ^hich is dividing' by its denominator 10000. The fig- 

ures on the left of the point are shillings, and those 

9.0 on the right decimals of a shilling. This decimal of a 

Questions. — Art. 188. Will you explain the operation for reducing a com- 
pound number to a decimal of a hiffher denomination ? Repeat the rule. By 
what other method can this be done? — Art. 189. Explain the operation for 
finding the value of a decimal in whole numbers of lower denominations. 
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shilling we xnitltiply by 12, and, pointing off as before, obtain 9d., 
which, added to the 19s., gives 198. 9d. for the answer. 

Rule. — MuUipfy the given decimal by the number required of the 
next lower denomination to make one of the gi^en denomination, and 
point off on the right, for a remainder, as many places as there are 
places in the given decimal, MvUvoly this remainder by the number 
that unll reduce it to the next lower aenomination^ pointing off for a re- 
mainder as before, and thus proceed, until the reduction is carried to the 
denomination required. The several numbers standing at the left hand 
of the point will be the answer, in whole numbers, of the different lower 

Examples for Practice. 
1. What is the value of .628125 of a pound > 

* 2. What is the value of .778125 of a ton ? 

3. What is the value of .75 of an ell EnglL&h ? 

4. What is the value of .965625 of a mile ? 

5. What is the value of .94375 of m acre ? 

• 6. What is the value of .815625 of a pound Troy ? 

7. What is the value of .5555 of a pound apothecaries' 
weight.? 

MISCELLANEOUS EXERCISES IN DECIMALS. 

1. What is the value of 15cwt. 3qr. 141b. of cofiee at 9 9.50 
per cwt. ? 

2. What cost 17T. 18cwt. Iqr. 71b. of potash at' $53.80 
per ton ? 

3. What cost 37A. 3R. 16p. of land at 875.16 per acre ? 

4. What cost 15yd. 3qr. 2na. of cloth at 9 3.76 per yard? 

5. What cost 15| cords of wood at 9 4.62^ per cord ? 

6. What cost the construction of 17m. 6fur. 36rd. of rail- 
road at 93765.60 per mile ? 

Question. -» What is the role. 
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7. What co6t 27hhd. 21gal. of temperance wme at • 15.37^ 
per hogshead ? 

8. What are the contents of a pile of wood, 18fl. 9in. long, 
4A. Gin. wide, and 7ft. 3in. high ? 

9. What are the contents of a board 12(1 Gin. long, and 2fL 
9in. wide ? 

10. Bought a cask of vinegar containing 25gal. dqt Ipt at 
1 0.37^ per gallon ; what was the amount ? 

IL Bought a farm containing 144A. 3R. 30p. at $97.62^ 
per acre ; what was the cost of tlie farm ^ 

12. Sold Joseph Pearson 3T. 18cwt. 21lb. of salt hay, at 
$9.37^ per ton. He having paid me $20.25, what remains 
due? 

13. If j^ of a cord of wood cost $ 5.50, what cost one cord ? 
What cost li cords ? 

14. If 4| yards of cloth cost $ 12|, what cost 17J yards ? 



% XXI. REDUCTION OF CURRENCIES. 

Art. 100* Reduction of Currencies is finding the 
value of the denominations of one currency in the denomina- 
tions of another. 

The nominal value of the dollar, expressed in shillings and 
pence, differs in the diflTerent States of the Union and in differ- 
ent countries, as may be seen by the following 

Table. 

In New England, Indiana, Illinois, Missouri, Virginia, Ken- 
tucky, Tennessee, Mississippi, Texas, Alabaoda, and Florida, 
the dollar is valued at G shillings ; $ 1 = ^£, = ^£, 

In New York, Ohio, and Michigan, the dollar is valued at 8 
shillings ; $ 1 = ^^. = f^. 

In New Jersey, Pennsylvania, Delaware, and Maryland, the 
dollar is considered 7 shillings and G pence ; $ 1 = ^^> = 

Questions. — Art 190. What is reduction of currencies 7 V^That is the 
▼ilae of a dollar, in the different States, expressed in shillings and pence ? 
17 
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In North Carolioa the dollar is reekoned at 10 shillings; 

In South Carolina and Georgia 4 shillings 8 pence is the 
value of a dollar ; 8 1 = u^^H^. = -g^. 

In Canada and Nova Scotia the dollar is valued at 5 shillings ; 

In English or sterling money, the dollar is valued at 4s, 
1.6d. nearly ; $ 1 = ^y^. 

Note. — The value of a pound English or sterling money is very 
nearly }4.84. 

Art. 101* To reduce pounds, shillings, pence, and far- 
things, of the different currencies, to United States money. 

Ex. 1. Reduce l&f. 15s. 6d., New England currency, to 
United States money. Ans, $ 62.58^. 

ifi^ 1 r;o ^'S?^— ^G WR^ W® ^^^ reduce the shillings 

ifl^ki* . 3 7 T^^oi and pence to the decimal of a 
18.T7M.-r-^^A.- 9 62.587 ^^^^ ^^^^ ^^^^ ^^^ ^^^^ 

annexing it to the pounds, we divide the sum by -f^, because 6s. 
or a dollar in this currency is -^ of a pound, and thus obtain the 
answer in dollars and the decimal of a dollar. Hence the 

Rule. — Reduce the shillings, fence, and farthings, if any, to the 
decimal of a pound, and annex it to the pounds ; then divide this number 
by the value of the dollar in the given currency, expressed as a fraction 
of a pound. The quotient is the anstoer in dollars, and the decimal of a 
dollar. 

Examples for Practice. 

2. Change 144£. 7s. 6d. of the old New England currency 
to United States money. 

3. Change 74£. Is. 6d. of the old currency of New York to 
United States money. 

4. Change 129«£. of the old currency of Pennsylvania to 
United States money. 

5. Change 144£. 6s. 3d. 2qr. of the old North Carolina 
currency to United States money. 

Questions. — What is the value of a dollar in Canada ? In Engliah or 
sterling money ? What is the value of a pound, English or sterling money, 
expressed in United States money ?— Art. 191. How do you reduce pounds, 
shillings, pence, and farthings. New England currency, to United States 
money 7 Why divide by ^^ ? How reduce them if in New York currency t 
How, if in Georgia currency ? What is the general rule ? 
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6. Change 84£. of the old currency of South Carolina to 
United States money. 

7. Change 144<£. 4s. of Canada and Nova Scotia currency 
to United States money. 

8. Change 267.£. 8s. 6d. English or sterling money to United 
States money. 

Art. 103. To reduce United States money to pounds, 
linings, pence, and farthings of the different currencies. 

Ex. 1. Reduce 8152.625 to old New England currency. 

Ans. 45£. 15s. 9d. 
OPSBAWON. Since 68. or a dollar in this cur- 

K 1 S2 fiQ5 V 3 —Aft 7ft7'Si^ rency is ^ ofa pound, we multiply 
9 15^.b-4& X TTT - 45.7875A. ^j^^ ^^^^ ^^^ ^^ ^^^ ^^^^^^^ ^^ 

Am -r.-,* ^ ^ ,. /» , - n.t ^^^ Tcduce tho decimal to shillines 

45.7876<£. = 45£. 15s. 9d. and pence. (Art. 189.) Hence 

the following 

"RvLE, ''^ Multiply the dollar s^ cents ^ djrc, of the given sum by the 
value of the dollar in the required currency expressed as a fraction 
OF A POUND. The product is the answer in pounds and the decimal of 
a pound, which must be reduced to shiUings, pence, 4*c (Art. 189.) 

Examples for Practice. 

2. Change 8481.25 to the old currency of New England. 

3. Change $ 185. 18|^ to the old currency of New York. 

4. Change $ 344 to the old currency of Pennsylvania. 

5. Change $ 288 to the old currency of North Carolina. 

6. Change $ 360 to the old currency of South Carolina. 

7. Change $ 576.50 to Canada and Nova Scotia^urrency. 

8. Change $1245.93,3 to English or sterlmg money. 



Questions — Art. 192. How do you reduce United States money to pounds, 
shillings, pence, and farthings, New England currency \ Why multiply by 
-^iS. % How would you reduce United States money to pounds, &c., Ohio 
currency 7 How, to Pennsylvania purrency 7 What is the general rule 7 



196 PERCENTAGE. , [BXCT.zxit. 

§ XXII. PERCENTAGE. 

Art. 103* Percentage and per cent, are terms derived from 
the same Latin words, per and centum^ which signify by the 
hundred. Percentage, therefore, is any rate or sum on a hun- 
dred, or it is any number of hundredths. Thus, if an article 
is bought for $ 100 and sold for $ 105, the gain is 5 per cent, 
because $ 5 are ^hr of 9 100, or of the ori^nal cost. Again^ 
if an article is bought for $ 25 and sold for $ 30, the gain is 20 
per cent., because 9 5 are ^ = x% of 9 25, or of the original 
cost. 

Since per cent, is any number of hundredths, it is a decimal 
written in the- same manner as hundredths in decimal fractions. 
Thus, 5 per cent, 25 per cent., &c., are written .05, .25, re- 
spectively. (Art. 175.) 

When the per cent, is more than 100, it is an improper frac- 
tion, and if expressed decimally, it becomes a mixed number ; 
thus, 103 per cent, equal to U^, is written 1.03. 

If the per cent is a vulgar fraction, or contains a vulgar frac- 
tion, the fraction is a part of one hundredth, ,and if expressed 
decimally, must be written in the third or thousandths' place ; 
thus, ^ per cent., J per cent, 12^ per cent., are written .005, 
.0075, .122, respectively. 

Examples in Writing Percentage. 

Write decimally 2 per cent ; 3 per cent. ; 5 per cent ; 6 
per cent. ; 7 per cent. ; 8 per cent. ; 10 per cent ; 15 per 
cent; 25 per cent; 50 per cent; 100 per cent; 105 per 
cent; 115 percent; 6^ per cent; 8f per cent; 20| per 
cent ; J per cent. ; ^ per cent. ; f per cent ; -j^ per cent. 

Art. 104* To find the percentage on any sum or quan- 
tity. ^ 

Ex. 1. Bought a house for $ 625, and sold it at 6 per cent 
advance ; what did I gain by the sale ? Ans. 9 37.50. 

Questions. — Art. 193. From what are the terms percentage and per cent, 
derived, and what do the^ signify 7 How then will you define percentage ? 
How will you illustrate it^ How is per cent, written, when less than 100? 
How,^hen more than 100 ? If the per cent, is a fraction, or contains a fhu;- 
tion, what is the fraction, and if expressed decimally, what place most it oc- 
cupy? 
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Since 6 per cent, is 7^ == .06 
Sum, • 862 5 of the original cost, we multiply 

Rate per cent., .0 6 9 625 by the decimal expression 

.06, and point off as in multipli- 

Per cent or gain, $ 3 7.5 cation of decimal fractions. 

Rule. — Multiply the given quantity or number by the rate per cent, 
considered as a decimal^ ond point ojf the product according to the rule 
for nmltipHcation of decimal fractions, (Art 1S5.) 

Note. — If the per cent, contains a yulgar fraction that cannot be ex- 
pressed decimally, or, if thus expressed, would require several figures, it ii 
more convenient to multiply by it as a mixed number. (Art. Ito.) 

Examples for Pbactice. 

2. What is 2 per cent of $ 325 .? 

3. What is 5 per cent of 9 789 ? 

4 What is 6 per cent of $ 856.49 ? 

5. What is 7^ per cent of 765 tons ? 

6. What is 9| per cent, of 8.5000 ? 

7. What is J per cent, of 81728 ? 

8. What is 4^ per cent, of 587 yards of cloth ? 

' 9. I lost 10 per cent, of 8 975 ; how much have I remain- 
ing? 

10. A piece of cloth containing 32 yards, after being spung- 
ed, shrunk 8 per cent in length ; what was the length of the 
piece after shrinking ? 

11. A man received a legacy of 8 10000, but he lost 15 per 
cent, of it in speculation ; what sum had he remaining ? 

♦ 

12. Bought 25 shares in the Boston and Maine Railroad, at 
8100 each ; but soon after I sold them at 12 per cent, advance ; 
what did I gain ^ 

13. Bought 1728 acres of land at 8 25 per acre, and sold my 
bargain at 15 per cent, advance ; what did I gain by my pur- 
chase ? 

14. Sent to Liverpool 5000 bushels of wheat, which cost me 
8 1 .25 per bushel ; but 25 per cent of the wheat was thrown 

QoKSTioHS.— Art. 194. Will you explain the operation for finding tht per- 
eentage on any sum or quantity 1 Give the reason for the process. What is 
IherSeT. 

17* 



198 SIMPLE INTEBSST. [ss€T« x»n 

overboard in a storm, and the remainder was sold at 92.00 per 
bushel ; what was gained on the wheat ? • 

15. T. Page received a legacy of $8000; he gave 19 per 
cent, of it to his wife, 37 per cent, of the remainder to his sons, 
and 9 2000 to his daughters ; what sum had he remaining ? 

16. The nominal value of a share in a certain railroad is 
$ 100; if I purch^use 17 shares at 15 per cent, below their 
nominal value, and sell them for 15 per cent above, what do I 
gain ? • 

17. My tailor informs me, it will take 10 square yards of 
cloth to make me a full suit of clothes. The cloth I am about 
to purchase is If yards wide, and on spunging, it will shrink 5 
per cent, in widUi and 5 per cent, in length. How many 
yards of the above cloth must I purchase for my " new suit " f 
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Art. IAS. Interest is the compensation which the bor- 
rower of money makes to the lender. 

The rate per cent, is the sum paid for the use of $100, 100 
cents, or 10()<£., for one year. 

The principal is the sum lent, on which interest is computed. 

The amount is the interest and principal added together. 

Legal interest is the mte per cent established by law. 

Usury is a higher rate^per cent than is allowed by law. 

Art. 1 06* The legal rate per cent, varies in the dififereot 

States and in diflTerent countries. 

In the New England States, New Jersey, Pennsylvania, Del- 
aware, Maryland, Virginia, North Carolina, Tennessee, Ken- 
tucky, Ohio, Indiana, Illinois, Missouri, Arkansas, District of 
Columbia, and on debts or judgments in favor of the United 
States, it is 6 per cent 

i» 
QuESTtoHS. — Art 195. What it interest ? What Is rats percent 7 What 
4s the principal ? What is the amount? What is legal interest 7 What if 
usury f ~ Art. 196. What is the legal rate per oent in the different^Sutos 1 
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In New York, Michigan, Wisconsin, Iowa, and South Caro* 
lina, it is 7 per cent 

In Georgia, Alabama, Mississippi, Texas, and Florida, it is 8 
per cent. 

In Louisiana, it is 5 per cent 

In Canada, Nova Scotia, and Ireland, it is 6 per cent 

In England and France, it is 5 per cent. 

Art. 197. To iind the interest of $ 1 at 6 per cent, for 
any given time. 

If the interest of 8 1 is 6 cents for one year, or 12 months, 
for 1 month it will be ^^ of 6 cents, or j- a cent, equal to 5 
mills ; and for 2 months, twice 5 mills, or 1 cent Now since 
the interest for 1 month, or 30 days, is 5 mills, the interest for 
6 days, or ^ of 30 days, will be 1 mill. And as 1 day, 2 days, 
&c., are ^, f , &c., of 6 days, the interest for any number of 
days less than 6 will be as many sixths of a mill as there are 
days. Hence the 

Interest of $ 1 at 6 per cent.; 

For 1 year, is 6 cents or 80.06; 

'^ "2 months, " 1 cent or .01 ; 

" 1 month, " i cent or .005; 

" 6 days, " 1 mill or .001 ; 

" 1 day, " i of a mill or .000^. 

Ex. 1. What is the interest of $ 1 for 2yr. 7rao. ISda. > 

VAns. «0.157f 

opiRATioK. ' The interest for 2 years will be 

Interest for 2y. =.12 twice as much as for 1 year, equal 13 

" " 7mo. = .035 . cents ; and since the interest for 2 

** " 13da. =.0 2^ months is 1 cent, for 7 months it will 

A ft A 1 g ly 1 be 3i cents. And as the interest for 

Ans. ^\)A0 if g jj^yg ^ J ^Y\, for 13 days it will 

be 2} mills. Adding the several sums together, we have $0,157} for 
the answer. 

Rule I. — Reckon 6 cents for every year, 1 cent for every two 
MONTHS, 5 miUs for the odd month, 1 mill for every 6 days; and for 

QuESTioirs. — In Canada, Nora Scotia, and Ireland? In England and 
France? — Art 197. Will you explain, by analysis, the reason of the rale for 
finding the interest of ^ 1 at 6 per cent, for any given time ? Explain the op- 
eration. What is the first rule ? 
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amf nunther of dmf§ lea than six, a$ fncmy supths of a mUl as there are 
days. The sum if the cents and miUs, expressed decunalfy, is the inter" 
est required. Or, 

Rule II. — Reckon 6 cents for eoery tear, and call half the number 
of months so many cents additional, and one sixth of the days so many 
miUs, The sum of the cents and tniUs^ expressed dedmalfy, is the inter- 
est required. 

Note. — If half the number of months contain the fraction i, it must be 
reckoned 5 'mills. 

Examples for Practice. 

2. What is the interest of $ 1 for ly. 4mo. 6da. ? 

3. What is the interest of 8 1 for ly. 9mo. 12da. ? 

4. What is the interest of 8 1 for 3y. Smo. 19da. ? 

5. What is the interest of $ 1 for 2y. Imo. 20da. > 

6. What is the interest of $ 1 for 7y. 15da. ? 

7. What is the interest of $ 1 for 3mo. 28da. .> 

8. What is the interest of 8 1 for 4y. 2mo. 5da. ^ 

9. What is the interest of 8 1 for 4mo. 3da. ? 

10. What is the interest of $ 1 for 17y. 2da. ? 

11. What is the interest of $ 1 for 21y. llroo. 29da. > 

12. \yhat is the interest of 8 1 for 20y. 4da. > 

18. What is the interest of 8 1 for a5y. 3mo. 2da. ? 



Art. 108 • To find the interest on any sum of money at 
6 per cent, for any given time; 

Ex. 1. What is the interest of 8926 for 3y. llmo. 15da..> 
What is t^e amount ? 

Ans. Interest, 8219.92,5; Amount, 81145.92,6. 

Question. — What is the second rule 7 i 



bt. 
Prin. 


6482 
2778 
1852 
463 
$219,925 
926 
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OraBATION. 

Principal, $ 9 2 6 

Interest of $ 1, .2 3 7j ^ ^ ^^ ^^ ^ i^^^^gg^ ^^ ^ 1 f^^ ^^^ ^^. 

entiiioetobe$0.237i(Art. 197). Now, 
since the interest of $ 1 is $ 0^37^ , the in- 
terest of $ 926 will be 926 times as much ; 
therefore we multiply them together. To 
find the amount, we add the principal to 
the interest. Hence the following 

Amt 8 rr45r9 2,5 

Rule. — 1. Find the {interest of $ I for the given time; then multi- 
ply the prii[tcipal by this interest, and point off as in multiplication of 
decimal frontons. (Art. 185.) 

2. To find the amount, add the principal to the interest. 

Note. — If the interest of |^ 1 contains a Tuljgar fraction, the ftactioa 
may be reduced to a decimal, if preferred. The interest may also be mul- 
tipfied by the principal, when it is more convenient. 

Examples for Pbactice. 

2. What is the interest of 9 197 for 1 year ? 

3. What is the interest of 8 1728 for 3 years ? 

4. What is the interest of 9 69 for 2 years > 

5. What is the interest of $ 1728 for 1 year, 6 months ? 

6. What is the interest of $ 16.87 for 1 year, 8 months ? 

7. Required the interest of 8 1 18.15 for 2 years, 6 months. 

8. Required the interest of J 97.16 for 1 year, 5 months. 

9. Required the interest of $789.87 for 1 year, 11 months, 

10. Required the amount of 9 978.18 for 2 years, 3 months. 

11. Required the amount of 9 87.96 for 1 month. 

12. Required the amount of $ 81.81 for 8 years, 4 months. 

Questions. — Art. 198. Explain the operation for findinff the interest on 
any Bum of monev at 6 per cent. f«r any given time. What is the rale 7 
How do yon find the amount ? 
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18. Required the amount of $ 0.87 for 7 years, 3 months, 

14. What b the mterest of 8 1.71 for 2 years, 2 days ? 

15. Required the interest of 9-100 for 8 years, 4 months, 1 
day. 

16. Required the interest of 83.05 for 2 months and 2 
days.^ 

17. What is the interest of 8761.75 for 1 year, 2 months, 
18 days ? 

18. What is the interest of 9 1728.19 for 1 year, 5 months, 
10 days? 

19. What is the mterest of $88.96 for 1 year, 4 months, 6 
days.? 

20. What is the interest of $ 107.50 for 1 month, 29 days ? 

21. Wliat is the interest of 8 87.25 for 1 year, 8 months, 5 
days ? 

22. What is the mterest of 8 73.16 for 1 year, 7 months, 23 
days ? 

23. What is the amount of 8 1371.15 for 3 years, 6 months, 
10 days ? 

Art. lOO* To find the interest of any sum of money at any 
rate per cent, for any given time. 

Ex. 1. What is the interest of $ 26.25 for 2 years, 4 months, 
at 7 per cent > Ans. $ 4.28,75. 

opBRATioN. We first find the interest 

Interest of 8 1 at 6 per cent., . 1 4 interest the fractional part 

of itself, denoted hy the 

10 5 excess of the rate above 6 
2 62 5 P^' <^nt. The excess is 
^______ 1 per cent. ; therefore we 

Interest at 6 per cent, 8 3.6 7 5 add ^ of the interest at 6 
i of interest at 6 per cent, .6125 Per cent to itself, for the 

" ^ . ^ answer. If the rate per 

T. x^w . A^rtopi.1- ^^^ *^ heen less than 6, 

Interest at 7 per cent, 8 4.2 8,7 5 we should have subtracted 

the fractional part Hence 
the following 

Questions. — Art 199. Explain the operation for finding the interest on 
anj sum of money at any rate per cen^ 
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Rule. — Find the interest of the given sum at 6 per cent, ^ and then 
add to this interest, or subtract from it, such a fractional part of itself 
as the given rate is greater or less than 6 per cent, y and point cff as in 
multipScation of decimal fractions, (Art. 185.) 

NoTs 1. — If the rate per cent, is 12 per cent., the interest at 6 per 
cent, must be doubled. 

Note 2. — If the interest is for years only, it may be found by multi- 
plying the principal by the interest of $ 1 for the given time and rate. 

Examples for Pbactice. / 

1. What is the interest of 9 144 for one year at 7 per cent. ? 

2. What is the interest of $ 850 for 1 year, 7 months, 18 
days, at 7 per cent. ? 

3. What is the interest of $ 865.75 for 3 years, 9 months, 
24 days, at 7 per cent. ? 

4. What is the interest of $ 960.18 for } year, 2 months, at 
7 per cent. ? 

5. What is the interest of 8 1728.19 for 3 years, 8 months, 
10 days, at 7 per cent. ? 

6. What is the interest of $17.90 for 8 months, 4 days, at 7 
per cent. ? 

7. What is the interest of $ 1 165.50 for 5 years, 3 months, 9 
da3rs, at 7 per cent. ? 

8. What is the interest of J 1237.90 for 1 year, 7 months, 3 
days, at 7 per cent. ? 

9. What is the interest of $ 156.80 for 3 years and 3 days, 
at 3 per cent. ? 

10. What is the interest of $ 579.75 for 1 year, 2 months, 
2 days, at 5 per cent. ? 

11. What is the interest of $ 7671.09 for 2 years, *8 months, 
5 days, at 8 per cent, r* 

12. What is the interest of $ 943.11 for 1 month, 29 days, at 
9 per cent. ? 

13. What is the interest of 9 975.06 for 2 years, 7 months, 9 
days, at S-^ per cent } 

14. What is the amount of 9 1000 for 3 years, 3 months, 29 
days, at 5^ per cent. ? 

15. What is the interest of $ 765 for 2 years, 9 months, at 
1 per ceijt. ? 

16. What is the interest of $ 979.15 for 3 years, 2 months, 
4 days, at 12^ per cent. ? 

QuKSTioNS. — What is the rale ? What it note first ? Note second ? 
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Principal, 
Rate per cent., 

Interest for 1 year. 



12 6.2 5 
.0 8 

2.1000 
3 

Interest for 3 years, 6.3 

Interest for 4mo., J of 1 y., .7000 
Interest for Imo., ^ of 4mo^ .1 7<5 
Interest for 15da., ^ of Imo., .0875 

Int. for 3y! 5mo. 15dli., $ 7.2 6,2 5 



Art. 900* Second method of finding the interest of any 
sum of money, at any rate per cent, for any time. 

Ex. 1. What is the interest of $26.25 for 3 years, 5 
months, and 15 days, at 8 per cent. ? Ans. $ 7.26,2. 

Having found the inter- 
est for 1 year and then for 
3 years, the interest for 5 
months is obtained by first 
taking ^ of 1 year's inter- 
est, for 4 months, and then 
i of this last interest, for 1 
month. 

And since 15 days are 
il of 1 month, we take i 
of 1 month's interest for 
the interest of 15 days; 
and add the several sums 
together for the answer. 
Hence the following 

Rule. — 1. First find the interest for one year by multiplying the prin- 
dpalby the rate per cent,, and pointing off as in multiplication of ded- 
mat fractions ; and for two or more years multiply this product by tht 
number of years, and point off as before. 

2. Find th^ interest for the montlis by taking the most convemeiU 
fractional part or parts o/*one year''s interest, and tlten of any part of 
one yearns interest, if necessary, denoted by the months, or any part of 
the months. 

3. Find the interest for the days by taking the most convenient frac- 
tional part or parts of one month^s interest, and then of any part of 
one month's interest, if necessary, denoted by the days, or any part of the 
days. 

Note. — Many practical men prefer this method of casting interest to 
any other, but in most questions it is not so expeditious as the preceding. 
The pupil may be required to solve the questions in interest by both 
methods. 

Examples for Practice. 

2. What is the interest of $ 1775 for 7 years ? 

3. What is the iiiterest of $ 987 for 3 years, 6 months ? 



Questions. — Art. 200. Explain the operation for finding the interest of any 
ram of money, at any rate per cent, for any time. What is the rule ? 
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4. Required the interest of $ 69.17 for 4 years, 9 months. 

5. Required the interest of $ 96.87 for 10 years, 7 months, . 
15 days. 

6. Required the interest of $ 1.95 for 15 years, 11 months, 
20 days. 

7. Required the interest of 9 1789 for 20 years, 1 month, 
25 days. 

8: Required the interest of 9 666.66 for 6 years, 10 months, 
13 days. 

9. What is the amount of 9 98.50 for 5 years, 8 months ? 

10. What is the amount of 9 168.13 for 8 years, 5 months, 3 
days ? 

11. What is the amount of 9 75.75 for 4 years, 2 months, 27 
days ? ' . 

12. Required the amount of 9 675.50 for 30 years, 3 months, 
23 days ? 

Art. 901* To find the interest on pounds, shillings, pence, 
and farthings, at any rate per cent, for any time. 

Ex. 1. What is the interest of 25£. 2s. 6d. for 2 years, 6 
months, at 6 per cent. ?. Ans. S£. 15s. 4d^ 2qr. 

OPERATION. We reduce the 28. 6d. to the 

25<£, 2s. 6d. = 2 5.1 2 5 JE. decimal of a pound (Art. 188), 

Interest of 1 jE. .15 and, annexing it to the pounds, 

multiply this principal by the in- 
12 5 6 2 5 terest of l£. for the given time. 

2 5 12 5 The product is the answer in 

3.7 6 8 7 5£. =: pounds and the decimal of a 
pound, which must be reduced 
3£. 15s. 4d. 2qr. to shillings, pence, and farthings. 
(Art 189.) 

Rule. — Rediux the shilling^ pence, and farthings to the decimal of 
a pound^ and annex it to the pounds; then proceed as in United States 
money y and redtwe the decimal in the result to a compound number. 

Examples for Practice. 

2. What is the interest of 26^. 10s. for 2 years, 4 months, 
at 5 per cent. ? 

QuESTioif s. — Art 201. How do yoa find the interest on poandi, tbiUingi^ 
pence, and farthings 7 Repeat the rule. 
18 



206 SIMPLE INTEREST. [skct. xuii. 

3. What is the interest o£42£. 18s. fori year, 9 months, 25 
days, at 6 per cent. ? 

4. What is the interest of 94 jE. 12s. 6d. for 4 years, 6 
months, 7 days, at 8 per cent. ? 

5. What is the amount of 110£. 7s. 6d. for 6 years, 11 
months, at 5 per cent. ? 

MISCELLANEOUS EXERCISES IN INTEREST. 

1. What is the interest of 9 172.50 from Sept. 25, 1840, to 
.July 9, 1842? 

2. What is the interest of 9 169.75 from Dec. 10, 1838, 
to May 5, 1841 ? 

3. What is the mterest of 9 17.18 from July 29, 1837, to 
Sept. 1, 1841 ? 

4. What is the interest of $6t.07 from April 7, 1839, to 
Dec. 11,1841? 

5. Required the interest of $ 117.75 from Jan. 7, 1839, to 
Dec. 19, 1841. 

6. Required the interest of 8847.15 from Oct. 9, 1839, to 
Jan. 11, 1843. 

7. Required the interest of $7.18 from March 1, 1841, to 
Feb. 11, 1842. 

8. What is the interest of 9 976.18 from May 29, 1842, to 
Nov. 25, 1845 ? 

9. I have John Smithes note for 9 144, dated July 25, 
1839 ; what is due March 9, 1842 ? 

10. George Cogswell has two notes against J. Doe ; the first 
is for 9 375.83, and is dated Jan. 19, 1840 ; the other is for 
$76.19, dated April 23, 1841; what is the amount of both 
notes Jan. 1, 1842 ? 

11. What is the interest of 9 68. 19, at 7 per cent., from June 
5, 1840, to June 11, 1841? 

12. Required the amount of $79.15 from Feb. 17, 1839, to 
Dec. 30, 1842, at 7^ per cent. 

13. What is the amount of $89.96 from June 19, 1840, to 
Dec. 9, 1841, at 8i per cent. 

14. A. Atwood has J. Smithes note for $ 325, dated June 5, 
1839 ; what is due, at 7J per cent., July 4, 1841 ? 

15. J. Ayer has D. How's note for $ 1728, dated Dec. 29 
1839 ; what is the amount Oct. 9, 1842, at 9 per cent. ? 
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16. What is the interest of $ 976.18 from Jan. 29, 1841, to 
July 4, 1842, at 12 per cent. ? 

17. What is the interest of 9 176.17 from June 19, 1839, to 
Sept. 7, 1843, at 9J per cent. ? 

18. What is the amount of 9 379.78 from Dec. 3, 1808, to 
August 23, 1847, at 7f per cent. ? 

19. What is the amount of $ 175.08 from May 7, 1841, to 
Sept 25, 1843, at 7 per cent. ? 

20. What is the amount of f 160 from Dec. 11, 1843, to 
Sept. 9, 1844, at 7 per cent. } 

21. What is the interest of 9 857.16 from Feb. 26, 1841, to 
July 4,- 1843, at 7J per cent ? 

22. What is the interest of $ 171.18 from March 15, 1842, 
to July 17, 1844, at 9 per cent ? 

23. What is the mterest of 897.19 from Aug. 17, 1843, to 
Nov. 9, 1844, at 7 per cent ? 

24. What is the amount of 9 765.75 from Dec. 19, 1840, to 
Oct 11, 1843, at 6 per cent. ^ 

25. What is the mterest of 9 760.75 from June 7, 1841, to 
Maich 9, 1843, at 7 per cent ? 

PARTIAL PAYMENTS. 

Art. 309* Pabtial Payments are indorsements, or pay- 
ments made at different times, of a part of a note or other ob- 
ligation. 

Art. 903. When notes are paid within one year from the 
time they become due, it has been the usual custom to compute 
the interest by the following 

Rule. — Find the amount of the principal from the time it became 
due until the time ofpia^ment, and then find the amount of each indorse- 
ment from the time it was paid until settlement, and subtract their sum 
from the amount of the principal. 

Ex. 1. 9 1234. Boston, Jan. 1, 1843. 

For value received, I promise to pay John Smith, or order, 
on demand, one thousand two hundred thirty-four dollars, with 
interest. John Y. Jones. 

Attest, Samuel Emerson. 

Questions. — Art. 202. What are partial payments ? — Art. 203. What is 
the rale for computing the interest when there are partial payments, and all 
are made within one year 7 



908 PARTIAL PAYMENTS. [ncr. xxm 

On this note are the following indoraements : — 
March 1, 1843, received ninety-eight dollars. 
June 7, 1843, received five hundred dollars. 
Sept 25, 1843, received two hundred ninety dollars. 
Dec. 8, 1843, received one hundred dollars. 

What remains due at the time of payment, Jan. 1, 1844? 

Ans. $293.12. 

OPS&ATIOM. >• 

Principal, .... - $1234.00 

Int from Jan. 1, 1843, to Jan. 1, 1844, (ly.) - 74.04 

Amount, - - - - • 1308.04 

First payment, M^ich 1, 1843, - - $98.00 

Int. from March 1, 1843, to Jan. 1, 1844, 

(lOmo.) 4.90 

Second payment, June 7, 1843, - - 500.00 

Int. from June 7, 1843, to Jan. 1, 1844,^ 

(6mo. 24da.) - . • - 17.00 

Third payment. Sept, 25, 1843, • - 890.00 
Int from Sept 25, 1843, to Jan. 1, 1844, 

(3mo. 6da.) .... 4.64 
Fourth payment, Dec. 8, 1843, - - 100.00 
Int from Dec. J3, 1843, to Jan. 1, 1844, 
s (23da.) . - . - ^ 

Amount of payments to he deducted, - - $ 1014.93 

Balance, remains due Jan. 1, 1844, ... $293.12 

2. $ 987.75. Danvers, Jan. 1 1, 1842. 

For value received, we jointly and severally promise to pay 
Fitch Pool, or order, on demand two months from date, nine 
hundred eighty-seven dollars seventy-five cents, with interest 
afler two months. 

John T. Johnson. 

Attest, Isaiah Webster. Samuel Jones. 

On this note are the following indorsements : — 
May 1, 1842, received three hundred dollars. 
June 5, 1842, received four hundred dollars. 
Sept 25, 1842, received one hundred and fiAy dollars. 

What is due Dec. 13, 1842 ? Ans. $ 156.94. 

" I II .1 II -■■ I . III. I I , 1 . 1 ■ , 1 I I III ■ 

Question. — Explain the operation. 
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3. $800. Bradford, July 4, 1843. 

For value received, I promise to pay Leonard Johnson, or 
order, on demand, eight hundred dollars, with interest. 

Attest, Enoch True. Samuel Neverpay. 

On this note are the following indorsements : — 
Aug. 10, 1842, received one hundred forty-four dollars. 
Nov. 1, 1842, received ninety dollars. 
Jan. 1, 1843, received foftr hundred dollars. 
March 4, 1843, received one hundred dollars. 

What remains due June 1, 1843 } Ans. $ 88.02. 

Art. 304. In the United States court, and in most of the 
courts of the several States, the following rule is adopted for 
computing the interest on notes and bonds, when partial pay- 
ments have been made. 

Rule. — Compute the interest on the principal sum^ from the time 
witen the interest commenced to the time when the first payment was 
made which exceeds, either alone or in corijunction with the preceding 
payments, if any, the interest at that time due; add that interest to the 
principal^ and from the sum subtract the, payment made at that time, to- 
gether with the preceding payments j if any, and the remainder forms a 
new principal; on which compute and subtract the interest, as upon the 
first principal, and proceed in the same manner to the time of judg^ 
ment. 

This rule is illustrated in the following question. 
Ex. 1. $ 365.50. ' Lynn, Jan. 1, 1842. 

For value received, I promise to pay John Dow, or order, on 
demand, three hundred sixty-five dollars fifty cents, with in- 
terest. John Smith. 

Attest, Samuel Webster. 

On this note are the following indorsements : — 
June 10, 1842, received fifty dollars. 
Dec. 8, 1842, received thirty dollars. 
Sept 25, 1843, received sixty dollars. 
July 4, 1844, received ninety dollars. 
Aug. 1, 1845, received ten dollars. 
Dec. 2, 1845, received one hundred dollars. 



Questions. -—Art. 204. What is the rule generally adopted by the several 
States for computing the interest on notes and bonds, when partial payments 
have been made 1 

18 • 
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What remaiiis due Jan. 7, 1847 ? Ans. $ 92.53. 



OPSBATIOK. 



Principal carrying interest from Jan. 1, 1842, to June 
10,1842, - . - - - •365.50 

Interest from Jan. 1, 1842, to June 10, 1842, (5 months, 

9 days,) - - - - - .- 9.68 

Amount, 375.18 
First payment, June 10, 1842, - • - - 50.00 

Balance for new principal, ... 325.18 

Interest from June 10, 1842, to Dec. 8, 1842, (5 months, 

28 days,) ..... 9.64 

Amount, 334.82 
Second payment, Dec. 8, 1842, - - - 30.00 

Balance for new principal, ... 304.82 

Interest from Dec. 8, 1842, to Sept. 25, 1843, (9 months, 

17 days,) - 14.58 

Amount, 319.40 
Third payment, Sept. 25, 1843, - - - 60.00 

Balance for new principal, - • - . 259.40 

Interest from S^pt 25, 1843, to July 4, 1844, (9 months, 

9 days,) - - - - . - . 12.06 

Amount, 271.46 
Fourth payment, July 4, 1844, - . . 90.00 

Balance for new principal, ... 181.46 

Interest from July 4, 1844, to Dec. 2, 1845, (16 months, 

28 days,) 15.36 

Amount, 196.82 
Fifth payment, Aug. 1, 1845, (a sum less than 

the interest,) - . - . $ 10.00 

Sixth payment, Dec. 2, 1845, (a sum greater 

than the interest,) - - . 160.00 

110.00 
Balance for new principal, - . - 86.82 

Interest from Dec. 2, 1845, to Jan. 7,1847, (13 months, 
5 days,) 5.71 

Remains due Jan. 7, 1847, - . - $ 92.53 



Question.— £ip]ain the operation. 
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2. $1666. Newburyport, Jtine 5, 1838. ' 

For value received, I promise to pay John Boardman, or 
order, on demand, one thousand six hundred sixty-six dollars, 
with interest John J. Fortune. 

Attest, T. Webster. 

On this note are the following indorsements : — 
July 4, 1839, received one hundred d'ollars. 
Jan. 1, 1840, received ten dollars. 
July 4, 1840, received fifteen dollars. 
Jan. 1, 1841, received five hundred dollars. 
Feb. 7, 1842, received six hundred fifty-six dollars. 

What is due Jlt'n. 1, 1843 ? Ans. $ 767.08. 

3. 9 960. Newark, N. J., Oct. 23, 1840. . 

On demand, I promise to pay S. S. St. John, or order, nine 
hundred sixty dollars, for value received, with interest at seven 
per cent. John Q. Smith. 

Attest, H. F. Wilcox. 

On this note are the following indorsements : — 
Sept. 25, 1841, received one hundred forty dollars. 
July 7, 1842, received eighty dollars. 
Dec. 9, 1842, received seventy dollars. 
Nov. 8, 1843, received one hundred dollars. 

What is due Qct. 23, 1844 ? Ans. 9 807.76. 

4. 9 1000. New York, January 1, 1839. 

Two months after date, I promise to pay S. Durand, or 
order, one thousand dollars, for value received, with interest 
after, at seven per cent. Paul Sampson, Jr. 

Attest, William S. Hall. 

On this note are the following indorsements : — 

March 1, 1840, received one hundred dollars. 
Sept. 25, 1841, received two hundred dollars. 
Oct 9, 1842, received one hundred fifty dollars. 
July 4, 1843, received twenty dollars. 
Oct. 9, 1843, received three hundred dollars. 

What is due Dec. 1, 1844 / Ans. 9 567.49. 
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PROBLEMS IN INTEREST. 

Art. 90ff, A problem in arithmetic is a ((uestion, or prop- 
osition, which requires some unknown truth to be investigated. 

Art. 306. In the preceding questions in interest, five 
terms or things have been mentioned; viz. the Interest, 
Amount, Rate per cent., Time, and Principal. The investiga- 
tion of these involves BVe problems : I. to find the interest ; 
II to find the amount; III. to find the rate per cent.; IV. to 
find the time ; V. to find the principal. 

With one exception, any three of the preceding terms being 
given, a fourth may be found by the rules deduced from the 
solution of the problems. But if the rate per cent., time, and 
amount are given, an additional rule is necessary to find the 
principal, which will form a sixth problem ; but from its con- 
nection with Discount^ its solution will be deferred until that 
subject is considered. 

The Problems I. and II. have already been examined, and 
we now proceed to an examination of those remaining. 

Art. 307. Problem III. To find the rate per cent., the 
principal, interest, and time being given. 

Ex. 1. The interest of $300 for 2 years is $48; what is 
the rate per cent. } Ans. 8 per cent. 

opEHATioK. We find the interest on 
1^ 3 the principal for 2 years 
,0 2 ^^ ^ P®' cent., and diTide 
— — the given interest by it. 
$ 6.0 0) 4 8.0 (8 per cent. Since the interest of 
4 8.0 $ 1 at 1 per cent for 9 
years is 2 cents, the in- 
terest of $ 300 will be 300 times as much, equal to $ 6. Now if $ 6 
is 1 per cent., $ 48 will be as many per cent, as $ 6 is contained times 
in $48, which gives 8 per cent, for the answer. 

Rule. — Divide the given interest hy the interest of the given stun ai 
1 per cent, for the given time, and the quotient will be the rate per cent. 



Questions. — Art. 205. What is a problem in arithmetic ? — Art. 206. How 
many terms or things have been given in the preceding qaestions in interest 7 
Name them. What does an investigation of these terms involve 7 Name 
them. How many terms are given in each problem in order to find a fonrth 7 
What two problems have been examined ? — Art. 207. What is Problem III. 7 
Explain the operation. What is the rule for finding the rate per cent., the 
principal, interest, and time being given 1 
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Examples for Practice. 

2. The interest of $250 for 1 year, 3 months, is $28,125; 
what is the rate per cent ? 

3. If I pay 9 8.62 for the use of $ 72 for 1 year, 9 months, 
what is the rate per cent. ? 

4. A note of 9 500, being on interest 2 years, 6 months, 
amounted to $ 550 ; what was the rate per cent. ? 

Art. 908. Problem IV. To find the time, the principal, 
interest, and rate per cent, being given. 

Ex. 1. For how long a time must 9300 be on interest at 
6 per cent, to gain 9 36 ? Ans. 2 years. 

OPBRATION. 

93 ' We find the interest on the 

^0 6 given principal for 1 year, by 

— which we divide the given in- 

9 18.0 0)3 6.0 0(2 years. terest. 

3 6.0 Since the interest of $ 1 for 

1 year is 6 cents, the interest 

of $ 300 will be 300 times as much, equal to $ 18. Now, if it re- 
quire 1 year for the given principal to gain $ 18, it will require as, 
many years to gain $ 36 as $ 18 is contained times in $ 36. Thus, 
$36 -^ $ 18 = 2 years for the answer. 

Rule. — Divide the given interest by the interest of the given prin- 
cipal for 1 year, and th& quotient is the time. 

Examples for Practice. 

2. If the interest of 9 140 at 6 per cent, is 9 42, for how 
long a time was it on interest ? 

3. How long a time must 9 165 be on interest at 6 per cent 
to gain 9 14.85? 

4. How long must 9 98 be on interest at 8 per cent, to gain 
925.48? 

5. A note of 9 680 being on interest at 4 per cent, amounted 
to 9 727.60 ; how long was it on interest ? 



Questions. — Art. 208. What is Problem IV.? Explain the operation. 
What is the rule for finding the time, the principal, mterett, and rate per 
cent, being given ? 
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Art. 909* Problem V. To find the principal, the interest, 
time, and rate per cent, being given. 

Ex. 1. What principal at 6 per cent will gain $ 36 in 2 
years ? Ans. • 300. 

oPKBATiow. We find the interest of $ 1 for 

.06 int. of f 1 for ly. q years, by which we divide the 

2 given interest. 

T2)3 6.0 0(« 3 principal. .S"?ce, ^*/T!'f ^ -^^^ ^''\ * 
' ^ r J- pnncipal of $ 1 to gain 12 cents, 

it will require a principal of as many dollars to gain $ 36 as 12 cents 

are contained times in $ 36. Thus, $ 36.00 -^ .12 s= $ 300 for the 

answer. 

Rule. — Divide the given interest or amount hy the interest or 
amount of $1 for the given rate and time, and the quotient is the 
principal. 

Examples for Practice. 

2. What principal will gain $ 24.225 in 4 years, 3 months, 
at 6 per cent. .? 

3. What principal will gain $5.11 in 3 years, 6 months, at 
8 per cent ? 

4. The interest on a certain note at 9 per cent, in 1 year and 
8 months amounted to $ 42 ; what was the full amount of the 
note? 



^ XXIV. COMPOUND INTEREST. 

Art. 310* Compound Interest is interest on the principal 
and interest, when the interest is not paid at the end of the • 
year, or when it becomes due. 

The law specifies, that the borrower of money shall pay the 
lender a certain sum for the use of 9 100 for a year. Now, if 
he does not pay this sum at the end of the year, it is no more 
than just that he should pay interest for the use of it as long as 
he shall keep it in his possession. The computation of com- 
pound interest is based upon this principle. 

Questions. — Art. 209. What is Problem V.? Explain the operation. 
What is the rule for finding the principal, the interest, time, and rate per cent 
Ijeinff Riven 7 — Art. 210. What it compound interest? On what principle is 
itbiuedl 
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Art. 31 !• To find the compound interest of any sum of 
money at any rate per cent, for any given J^me. 

Ex. 1. What is the compound interest of • 500 for 3 years, 
7 months, and 12 daya, at 6 per cent. ? Ans. 9 117.54,1, 

OPXRATION. 

Principal, $5 

Interest of 8 1 for 1 year, .0 6 

Interest for 1st year, 3 0.0 

500 



Amount for 1st year, 5 3 0.0 

^ 

Interest for 2d year, 31.8000 

^30.00 
Amount for 2d year, 5 61.80 

^ 

Interest for 3d year, 3 3.7 8 

561.80 
Amount for 3d year, 5 9 5.5 8 

Interest of f 1 for 7mo. 12da., .0 37 

4168556 
1786524 

Interest for 7mo. 12da., 2 2.0 3 3 7 9 6 

595.508 

Amountfor3y. 7mo. 12da., 6 1 7.5 4 1 7 9 6 
Principal subtracted, 50 

Compound interest, $ 1 1 7.5 4,1 7 9 6 

. We first multiply the principal by the interest of $ 1 for 1 year, 
and add the interest thus found to the principal for the amount, or new 
principal. We then find the interest on this amount for I year, and 
proceed as before ; and so also with the third year. For the months 
and days We find the interest on the amount for the last year, and, 
adding it as before, we subtract the original principal from the last 
amount for the answer. 

Rule. — Find the interest of the given sum for one yecWj and add it 
to the principal'; then find the interest of this amount for the neat year; 
and so continue^ until the time of settlement. If there are months and 
days in the given time, find the interest for them on the amount for the 
last year. Subtract the principal from the last amount^ and the remainr 
der is the compound interest. 
m . 

Questions. — Art. 211. Explain the operation in computing compound in- 
terest. Wliat is the rale ? 
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Note. — 1. Iftheioterdstia tobe paid eemiannually, quarterly, month- 
ly, or daily, it must be computed for the half-year, quarter-year, moDth, or 
oay, and added to the principal, and then the interest computed on this, 
and each succeeding amount thus obtained, up to the time of settlement 

2. When partial payments have been made on notes at compound in- 
terest, the same rule is adopted as given in Art: 204. 

Examples for Practice. 

2. What is the compound interest of 8761.75 for 4 years } 

3. What is the amount of 9 67.25 for 3 years, at compound 
interest ? 

4. What is the amount of 8 78.69 for 5 years at 7 per cent. ? 

5. What is the amount of $ 128 for 3 years, 5 mgnths, and 
18 days, at compound interest ? 

6. What is the compound interest of $76.18 for 2 years, 8 
months, 9 days ? 

Art. 313. There is a more expeditious method of com- 
puting compound interest than the preceding, by means of the 
following 

TABLE, 
Showing the amount of $1, or £1, for any number of years not exceed- 
ing 20, at 3, 4, 5, 6, and 7 per cent, compound interest. 



Years. 
1 


3 per cent. 


4 percent. 


6 per cent. 


6 per cent. 
"1.O6OOOO 


7 per cent. 


Years. 


1.030000 


1.040000 


1.050000 


1.070000 


1 


2 


1.060900 


1.181600 


1.102500 


1.123600 


1.144900 


2 


3 


1.092727 


1.124864 


1.157625 


1.191016 


1.225043 


3 


4 


1.125508 


1.169858 


1.215506 


1.262476 


1.310795 


4 


5 


1.159274 


1.216652 


1.276281 


1.3:«225 


1.402552 


5 


6 


1.194052 


1.265319 


1.340095 


1.418519 


1.500730 


6 


7 


1.229873 


1.315931 


1.407100 


1.503630 


1.605781 


7 


8 


1.266770 


1.368569 


1.477455 


1.593848 


1.718186 


8 


9 


1.304773 


1.423311 


1.551328 


1.689478 


1.838459 


9 


10 


1.343916 


1.480284 


1.628894 


1.790847 


1.967151 


lo- 


11 


1.384233 


1.539454 


1.710339 


1.898298 


2.104852 


ll 


12 


1.425760 


1601032 


1.795856 


2.012196 


2.252191 


12 


13 


1.468533 


1.665073 


1.885649 


2.132928 


2.409845 


13 


14 


1.512589 


1.731676 


1.979931 


2.260903 


2.578534 


14 


15 


1.557967 


1.800943 


2.078928 


2.396558 


2.7500:32 


15 


16 


1.604706 


1.872981 


2.182874 


2.540351 


2.952164 


16 


17 


1.652847 


1.947900 


2.292018 


2.692772 


3.158815 


17 


18 


1.702433 


2.025816 


2.406619 


2.854339 


3.379932 


18 


19 


1.753506 


2.106849 


2.526950 


3.025599 


3.616528 


19 


20 


1.806111 


2191123 

• 


2.653297 3.207135 


3.869685 


20 



Questions. — If the interest is to be paid semianually, quarterly, &c., how 
18 it computed ? How, when partial payments have been made 7 — Art. 211 
Explain the method of computing compound interest by meant of the table. 
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Ex. 1. What is the interest of $ 240 for 6 years, 4 months, 
and 6 days, at 6 per cent. ? Ans. • 107.59,3. 

OPKBATION. 

Amount of 8 1 for 6 years, 1.4 1 8 5 1 9 

Principal, 240 

56740760 

2887038 
Amount of principal for 6 years, 3 4 0.4 445 60 
Interest of $ 1 for 4ma 6da., .021 

34044456 
68088912 
Interest of amount for 4mo. 6da., 7. 14933576 
Amount added, 3 40.4445 60 

Amount for 6y. 4mo. 6da., 347.59389576 

Principal subtracted, 2 40 

Interest for given time, 9 107.5 9,389576 

We find the amount of $ 1 for 6 years in the table, and multiply it 
by the principal, and obtain the amount for 6 years. We then find 
the interest on this amount for the 4 months and 6 days, and add it 
to the first amount, and firom this sum subtract the principal for the 
answer. 

Rule. — Multiply the amount of $1 for the given rate and time, as 
found in the table^ by the principal, and the product is the amount* 
Subtract the principal from the amount, and the remainder is the comr 
pound interest. Jf tftere are months and days, proceed as in the fot^ 
going rule. 

Examples fos {Practice. 

2. What is the interest of % 884 Yor 7 years, at 4 per cent. ? 

3. What is thft interest of 8 721 for 9 years, at 5 per cent. ? 

4 What is the amount of $ 960 for 12 years, 6 months, at 
3 per cent } . . 

5. What is the amount of $ 25.50 for 20 years, 2 months^ 
and 12 days, at 7 per cent ^ 

6. What is the amount of $ 12 for 6 months, the interest to 
be added each month ? 

7. What is the amount of $ 100 for 6 days, the interest to 
be added daily } 

Question. — What is the rule ^ 
19 
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§XXV. DISCOUNT. 

Art. 313* Discount is an allowance or deduction, ac- 
cording to the rate per cent., made for the payment of money 
before it becomes due. 

The present worth of any sum is the principal which, being 
put at interest, will amount to the given sum in the time for 
which the discount is made. Thus, $ 100 is the present worth 
of 8 106 due one year hence at 6 per cent. ; for $ 100 at 6 
per cent, will amount to $ 106 in this time ; and ;$ 6 is the dis- 
count 

Aht. 314* The interest or percentage of any sam cannot 
properly be taken for the discount ; for we see from the pre- 
ceding illustration, that the interest for one year is the frac- 
tional part of the sum at interest, denoted by the rate per cent, 
for the numerator, and $ 100 for the denominator ; and the 
discount ^OT one year is the fractional part of the sum on 
which discount is to be made, denoted by the rate per cent 
for the numerator, and the amount of $ 100 for the denom- 
inator. Thus, if the rate per cent, of interest is 6, the interest 
for one year is ^^jy of the sum at interest; but if the rate 
per cent, of discount is 6, the discount for one year is -j^ of 
the sum on which discount is made. 

Abt. 319. In discount, the rate per cent., time, and the 
sum on which the discount is made, are given to find the pres' 
ent worth. These terms correspond precisely to Problem VI. 
in interest, in which the time, rate per cent, and amount are 
given to find the principal. (Art. 206.) 

Abt. 316. To find the present worth and the discount on 
any sum, at any rate per cent., for any given time. 

Ex. 1. What is the present worth of $25.44 due one year 
hence, discounting at 6 per cent. ? What is the discount ? 
Ans. $ 24 present worth ; 9 1.44 discount 



Questions. — Art. S13. What is discount ? What is the present worth of 
any sum of money ? How illustrated ? — Art. 214. Are interest and discount the 
same ? Explain the difference. Which is the greater, the interest or discount 
on any sum, for a given time ? — Art. 215. What terms are given in discount, 
and what is required ? To what do these correspt nd in interest ? 
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OPBSAnON. 

Amount of • 1, 1.0 6) 2 6.4 4 ($ 2 4 present worth. 
212 
424 82 5.4 4 sum or amount 
424' 2 4.0 present worth. 
9 1.4 4 discount. 

We find the amount of $ 1 for the given time, by which we divide 
the given sum and obtain the present worth. Then, subtracting the 
present worth from the giveft sum, we obtain the discount. 

Since the present worth of $1.06 due one year hence, at 6 per 
cent, is $ 1, it is evident the present worth of $ 25.44 is as many dol^ 
lars as $1.06 is contained times in $25.44. $25.44-^ $1.0Q» 
$24. Hence the following 

Rule. — Find the amount of %\ for the given time and rate per 
cent,, by tohtch divide the given sum, and the quotient is the present 
worth. Subtract th^ present worth from the given sum, and the remain'^ 
der is the discount. 

Note. — The discount may be found directly by making the interest 
of $ 1 for the given rate and time the numerator of a fraction, and the 
amount of $ 1 for the given rate and time the denominator , and then mul- 
tiplying the given sum by this fraction. 

Examples for Practice. 

2. WtajLt is the present worth of 8152.64, due one year 
hence ? ♦■ 

3. What is the present worth of $477.71, due four years 
hence } 

4. What is the discount of $ 172.86, due 3 years, 4 months, 
hence ? 

5. What is the discount of $ 800, due 3 years, 7 months, and 
18 days hence ? 

6. Samuel Heath has given his note for 9 375.75, dated Oct. 
4, 1842, payable to John Smith, or order, Jan. 1, 1844 ; what 
is the real value of the note at the time given ? 

7. Bought a chaise and harness of Isaac Morse, for $ 125.75, 
for which I gave him my note, dated Oct. 5, 1842, to be paid , 
in six monUis ; what is the present value of the note, Jan. 1, 
1843.? 



Questions. — Art. 216. Explain the operation for finding the present worth 
and discount Give the reason of the operation. What is the rule 7^ What 
other method is given 7 ^ 
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^XXVI. BANK DISCOUNT. 

Art. 217* Bank DiscoirirT is the simple interest of a note, 
draflf or bill of exchange, deducted from it in advance^ or be- 
fore it becomes due. 

The interest is computed, not only for the specified time, but 
also for three days additional, called days of grace. Thus, if a 
note is given at the bank for 60 days, the interest, which is 
called the discount, is computed for 63 days ; and if the note 
is paid within this time, the debtor complies with the require- 
ments of the law. 

The legal rate of discount is usually the same as the legal 
rate of interest ; and the difference between hank discount and 
tnte discount is the same as the difierence between interest 
•and true discount. * 

A note is said to be discounted at a bank, when it is received 
as security for the money that is paid for it, after deducting the 
interest for the time it was given. The sum paid is called the 
avails or present worth of the note* 

Art. 318. To find the present worth and the bank discount 
of any note or sum of money for any rate per cent and time. 

Ex. 1. What is the bank discount on ^843 for 90 days, at 
6 per cent. ? What is the present worth ? 

Ans. 9 13.05,1 discount ; 9 828.94,9 present worth. 

OPJE&ATIOM. 

Sum discounted, 9842 $84 2,0 00 

Interest of $1, .0155 1 3.0 5 1 

4210 $ 8 2 8.9 4,9 present worth. 

4210 

842 



Bank discount, $13.0 5,10 

We find the interest of $ 1 for 93 days, by which we multiply the 
sam discounted, and the product is the discount. We then subtnict 
the discount firom the given sum, and obtain the present worth. 

Questions. — Art. 217. What is bank discount 7 When is it paid ? Is in- 
terest computed for more than the specified time 1 What are these three ad* 
ditional days called? How will you illustrate this? When must a note be 
paid, that is given for sixty days, and still comply with the requirements of the 
law 7 What is the legal rate of discbunt ? What is the difference between 
bank 4iscount and true discount ? When is a note said to be discounted at a 
btuik 7 What is the sum paid for it called ? — Art. 218. Ezplaia the operation 
for Undiag the tNink discount on an^ sum. 
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Rule. — 1. Find the interest on the note^ or sum discounted, for the 
gioen rate and time, induding thrxe days of. grace, and thU interest 
is the discount, , 

2. Subtract the discount from the note or sum discounted, and the re- 
mainder is the present worth. 

Examples for Practice. 

2. What is the bank discount on 9 478 for 60 days ? 

3. What is the bank discount on 9 780 for 30 days ? 

4. What is the bank discount on 9 1728 for 90 days ? 

5. How much money should be received on a note of 
$ 1,000, payable in 4 months, discounted at a bank where the 
interest is 6 per cent. ? 

6. What sum must a bank pay for a note of $ 875.35, paya- 
ble in 7 months and 15^days, discounting at 7 per cent. ? 

7. MHiat are the avails of a note of $ 596.24, payable in 8 
months and 9 days, discounted at a. bank at 8 per cent. ? 

8. What is the bank discount of a draft of 9 1350.50, paya- 
ble in 1 year, 4 months, at 5 per cent. } 

Art. 319* To find the amount for which a note must 
be given at a bank, to obtain a specified sum for any given 
time. 

Ex. 1. For what amount must a note be given, payable in 
90 days, to obtain $500 from a bank, discounting at 6 per 
cent. } Ans. $507.87,2. 

opBRATiow. ^ , ^ ^ ^ ^ We subtract the interest of 

? 1.0 $ 1 for 93 days, at 6 per cent., 

Int. of $ 1 for 93da., . 0155 from $ 1, and divide the given 

Present worth of $1, .9845 s^^by the remainder, for the 

8 500 -4- .9845 = $ 507.87,2. Since $ 0.9845 requires $ 1 

principal for the given time, 
$ 500 will require as many dollars principal as $ 0.9845 is contained 
times in $ 500 ; and $ 500 -7- $ 0.9845 = $ 507.87,2. Hence the 

QuESTioHS. — What is the rule ? — Art 219. Explain the operation for find- 
ing the amount for which a note must be given at a bank to obtain a specified 
sum for a given time. 

It/ 
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RviA-^JMoMfe the given sum hy the ffngeiUtMr^ of $ 1 for the 
given tinie and rate per cent, of Inmk diecewU, inebuUng thebi dayt 
of grace, and the quotient will be the answer required. 

Examples for Peactige. 

2. For what sum must I give my note at a bank,' payable in 
4 months, at 6 per cent, discount, to obtain $ 300 ? 

3. A merchant sold a quantity of lumber, and received a 
note payable in 6 months; he had his note discounted at a 
bank, at 6 per cent., and received $4572.40. What was the 
amount of his note } 

4. A gentleman wishes to take $ 1000 from the bank; for 
what sum must he give his note, payable in 5 months, at 6 per 
oenti discount ? 

5. The avails of a note, discounted at the bank for 8 months 
at 7^ per cent., were $ 48i3.56 ; what was the face of the note ? 



§XXVn. COMMISSION AND BROKERAGE. 

Art. 390. Commission is the percentage paid to comipis- 
sion merchants and agents for buying and selling goods and 
transacting other business. 

Brokerage is the percentage paid to brokers for making ex* 
changes of money, negotiating different kinds of bills of credit, 
and transacting other business. 

The rate per cent, of commission or brokerage is not regu- 
lated by law, but varies in different places, and with the nature 
of the business transacted. 

Cbmmission and brokerage are computed in the same manner. 

AsT. 391 • To find the commission or brokerage on any 
sum of money. 

Ex. 1. A commission merchant sells goods to the amount of 
f*879 ; what is his commission, at 3 per cent. ? 

Ans. $26.37. 

Qijxstioivs. — What is the rule 1 — Art. 2J0. What is commitaion ? What 
ia brokdrage 7 How is the rate per cent, regolated? How are ( 
and brokerage compated ? 



nvr. uraj COMMISSIdN Xm BROKERAGE. SM 

Since commission is a percentage on the gi^^n sum, the 
commission on $ 879 at 3 per cent, will be I 879 X .OS = 
« 26.37. 

Rule. — Find the percentage on the given sum at the given rate per 
cent^ and the refult is the commission or brokerage. (Art. 1940 

Examples for Peactice. 

2. What is the commission on the sale of a quantity of cot- 
ton goods valued at 9 5678, at 3 per cent. ? 

3. A broker sells goods to the amount of $ 7896, at 2 per 
cent ; what is his commission ? 

4. My agent in Lowell has purchased goods for me to the 
amount of 91728 ; what is his commission, at l^ per cent. ? 

5. My factor advises me, that he has purchased, on my ac- 
count, 97 bales of cloth at $15.50 per bale ; what is his com- 
mission, at 2^ per cent. ? 

6. My agent at New Orleans informs me, that he has dis- 
posed of 5^ barrels of flour at 9 6.50 per barrel, 88 barrels of 
apples at $2^.75 per barrel, and Si6cwt of cheese at 9 10.60 
per cwt. ; what is his commission, at 3} per cent. ? 

7. A broker negotiates a bill of exchange of $ 2500 at J- per 
cent, commission ; what is his commission ? 

8. A breker in New York exchanged 9 46256 on the Canal 
Bank, Portland, at i per cent. ; what did he receive for his 
trouble ? 

Aat. 9StH,. To find the commission or brokerage on any 
sum of money, when it is to be deducted fVom the given sum. 

Ex. 1. A merchant in Cincinnati sends 91500 to a commis- 
sion merchant in Boston, with instructions to lay it out in goods, 
afler deducting his commission of 2^ per cent ; what is his 
commission ? 

Since the agent cannot justly receive a commission on the 
money he reserves to himself, but only on the amount actually 
expended for the goods, his commission will be the same as the 
discount on the given sum ^t the given rate per cent • Hence 
the following 

Questions. — Art. 221. What is the role ? — Art. 222. How do you find 
the commission or brokerage on any stfta when it is to be deducted from the 
given sum ? Give the reason for the operation. 
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RuLC -^Find the discount on the given mm^ at the given raU per 
eent,^ and the result is the commission* (Art. S16.) 

Examples for Practice. 

2. A town agent has 9 2000 to invest in bank stock, after 
deducting his commission of 1 j- per cent ; what will be his 
commission, and what the sum invested ? 

Ans. 9 commission ; 9 sum invested. 

3. A shoe-dealer sends 8 5256 to his agent in Boston, which 
he wishes him to lay out for shoes, reserving hu^ commission of 
3 per cent. ; what is his commission ? 

4. A broker expends 9 3865.94 for merchandise, after de- 
ducting his commission of 4 per cent. ; what was his commis- 
sion, and what sum did he expend ? 

« Ans. 9 commission ; 9 sum expended. 

5. I have sent to my agent at Buffalo, N. Y., 910000, which I 
wish him to expend for flour, afler deducting his commission of 
3^ per cent. ; what will be his commission, and also the value 
of the flour purchased ^ 

Ans. 9 ' commission ; 9 value of flour. 



'J XXVIII. STOCKS. 

Art. 333. Stock is a general name given to government 
funds, and to the capital of incorporated institutions, such as 
banks, railroad companies, &c. Stocks ar6 usually divided 
into equal shares, the market value of which is oAen variable. 

When stocks sell for their original value, they are said to be 
at par ; when for more than their original value, above par^ or in 
advance ; when for less than their original value, helov) par^ or 
at a discount. 

The premium or advance, and the 'discount on stocks, are 
generally computed at a certain per cent, on the original value, 
of the shares. 

Questions.— What is the rale ? — Art. 223. What is stock? How are 
ttocks divided ? Is their value uniform? When is stock said to be at par? 
When at an advance ? When at a discount? How are premiums and the dis- 
count on stocks computed ? What is the rule ? What is the premium or dia- 
couni 7 
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Aht. 934« To find the value of stocks, when at an advance 
or at a discount. 

Ex. 1. What is ike value of $ 2150. railroad stock, at 7 per 
cent advance ? Ans. • 2300.50. 

OVKBJlTIOV. 

f 2150 X. 07 = $150.50; 
$ 2150 + 9 150.50 = $ 2300.50. 

2. What is the value of $ 975 bank stock, at 5 per cent; dis- 
count? Ans. $926.25. 

OPBRATIOM. 

9 975 X .05 = H 48.75 ; $ 975 — 48.75 i= $ 926.25. 

Rule. — Mnd the percentage on the given sum, and add or subtract , 
according as the slock is at an advance or at a discount. (Art. 194.) 

NoTS. — The percentage is the premium or discount. 

Examples for Pbactige. 

3. What must be given for 10 shares in the Boston and 
Maine Railroad, at 15 per cent advance, the shares being 
tlOOeach? ' 

4. What must be given for 75 shares in the Lowell Rail- 
road, at 25 per cent, advance, the original shares being $ 100 
each ? 

5. What is the purchase of $ 8979 bank stock, at 12 per cent 
advance ? 

6. What is the purchase of 91789 bank stock, at 9 per cent, 
below par ? 

7. A stockholder in the Boston Und Maine Railroad sells his 
right of purchase on 5 shares of $100 each at 12 per cent ad- 
vance ; what is the premium ? 

8. What is the value of 20 shares canal stock, at 12} per 
cent, discount, the original shares being 8100 each ? 

9. What is the value of 15 shares in the Livingston County 
Bank, at 8^ per cent advance, the onginal shares being 9 100 
each? 

10. Bought 87 shares in a certain corporation, at 12 per cent 
below par, and sold the same at 19} per cent, above par ; 
what sum did I gain, the original shares being 9 175 each ? 
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§ XXIX. INSURANCE. 

Art. 99S* Insitrance is a security obtained by paying a 
certain sum for protection, against such losses of property or of 
life as are specified in the policy. 

Premium is the amount of percentage paid on the property 
insured for one year, or any specified time. 

As a security against fraud, property is not usually insured 
for its whole value, nor is the insurer or underwriter bound to 
indemnify the insured for a loss more than is specified in the 
policy. 

Art. 3S6. To find the premium on any amount of prop- 
erty insured. 

Ex. 1. What is the premium on $485 at 2 per cent ? 

Ans. $9.70. 

OPRLATION. 

$485 X .02 = 89.70. 

Rule. — Find the percentage on the given sum, and the result is ike 
premium, (Art 194.) 

Examples fob Practice. 

2. What is the premium on 9 868 at 12 per cent ? 

3. What is the premium on $1728 at 15 per cent. ? 

4. A house, valued at $ 3500, is insured at If per cent. ; 
what is the premium .? 

5. A vessel and cargo, valued at $35000, are insured at 3f 
per cent ; now, if this vessel should be destroyed, what will be 
the actual loss to the insurance company ? 

6. A cotton factory and its machinery, valued at $ 75000, are 
insured at 2^ per cent. ; what is the yearly premium ? and if 
it should be destroyed, what loss would the insurance company 
sustain? 

Questions. — Art 225. What is insurance 1 What is a policy ? What is 
the premium 1 Is property usually insured for its whole value ? Is the insurer 
bound to make up for a loss more than is specified in the policy ? — Art. 226. 
What is the rule for finding the preoiium on any amount of property insured ? 
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§XXX. DUTIES. 

Art. 337. Duties are taxes imposed by govemment on 
imported goods. 

Duties are either specific, or ad valorem, ' 

A specific duty is a certain sum paid on a ton, hundred 
weight, yard, gallon, &c. 

An ad mUrrem duty is a certain per cent, paid on tlie actual 
cost of the goods in the country from which tiiey are imported. 

Dr(ift is an allowance for ivaste, made in the weight of 
goods. 

Tare is an allowance made for the weight of the cask, box, 
&c., containing the commodity. 

Leakage is an allowance of 2 per cent., for waste, made on 
liquors. 

Gross iveight is the weight of the commodity together with 
the cask, box, bag, 6cc,, containing it. 

Net weight is what remains after all allowances have been 
made. 

Allowance for Draft. 

lb. lb. 

On 112 1 
Above 112 and not exceeding 224 2 

« 224 " " 336 3 

« 336 « " 1120 4 

" 1120 " " 2016 7 

" 2016 9 

Note. — It is not customary to mention in the question, either the draft 
or the leakage, since it is always the samft, and must be deducted from 
each box, bag, or cask, before the other allowances, named in the question, 
are made. 

Art. 338. To find the specific duty on^ods or merchan- 
dise. 

Ex. 1. What is the duty on 1 hogshead of sugar, weighing 
12761b. gross, at 24 cents per pound : tare 12 per cent. ? 

^ ^ F- 1- > ^ $27.92,5. 

dvESTxoNs. — Art. 227. What are duties 7 What is a specific duty 7 What 
is an ad valorem duty 7 What is draft7 What is tare 7 What is leakage 7 
What is gross iireighc 7 What is net weight 7 
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Gross weight, 12761b. 
Draft deducted, 7 lb. 

12691b. 
12 per ct of 12691b. tare, 1 52 lb. 

Net weight, 11171b. X .02J«s$ 27.92,6, duty. 

Rule. '—Deduct aU allowances to be made from the given guantityf 
and muUiply the rentainder by the dvJty onr a unit of the given quantity ^ 
and the product will be the duty required. 

Note. — In reckonii^ aUowance for tare or leakage, a fraetion equal to, 
or greater than, me half^ is reckoned 1 ; when less, it is (nnitted. 

EXAHPLES FOR PbACTICE. 

2. What is the duty on 144 casks of nails, each weighing 
5601b., at 3 cents per pound ; tare 8 per cent. ? 

3. Required the duty on 760 bags of cofiee, each weighing 
3681b., at 2 cents per pound ; tare 12 per cent. 

4. What is the duty on 4 pipes of Lisbon wine, gross gauge 
as follows : No. 1, 187 gallons; No. 2, 196 gallons ; No. 3,216 
gallons; No. 4, 150 gallons; the actual wants or quantity 
necessary to fill each pipe 5 gallons, and the duty at 25 cents 
per gallon ? 

Art. 339. To find the ad valorem duty on goods or mer- 
chandise. 

Ex. 1. At 25 per cent., what is the ad valorem duty on 165 
yards of broadcloth, at S 5 per yard ? 

OPBRATION. 

165x«5 = $825j $825x.25=«206.25, duty. 

Rule. — Find the per centage on the cost of the goods^ and the result 
is the ad valorem duty, (Art. 194.) 

Examples for Practice. 

2. What is the duty on 17281b. of copper sheathing, in- 
voice^d at $ 3200, at 20 per cent, ad valorem ? 

3. What is the net weight of one ton of Russia iron, and 
also the duty at 30 per cent., ad valorem ; the cost of the iron 
being 4 cents per lb. ? 

QuxsTioNs. — Art. 228. What is the rale for finding the specific dntyoB 
^oods ?- Art. 229. What is the rak for finding the ad valorem duty 7 
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4 What is the net weight of 16981b. of lead, and also the 
duty at 20 per cent, ad valorem ; the value of the lead being 5 
cents per pound ? 

5. What is the duty on 10 hogsheads of molasses, each 
hogshead gauging 150 gallons gross, the actual wants being 5 
gallons to each hogshead, and the cost of the molasses 25 cents 
per gallon ; duty 20 per cent, ad valorem ? 

6. What are the net weight and duty, at 30 per cent, ad va- 
lorem, on 13 boxes of sugar, weighing gross 450 pounds each ; 
tare 15 per cent., and the cost of the sugar being 8 cents per 
pound? 

7. What is the duty on an invoice of woollen goods, which 
cost in Liverpool 1376 £ sterling, at 33 per cent, ad valorem, 
the pound sterling being $ 4.84 ? 



§XXXI. ASSESSMENT OF TAXES. 

Art. 390. A tax is a duty laid by government, for public 
purposes, on the property of the inhabitants of a town, county, 
or state, and also on the polls of the male citizens, liiable by law 
to assessment. 

Note, — Poll is said to be a Saxon word, meaning head. In the consti- 
tution of Massachusetts, it means a male person who is liable to taxation. 

Taxes may be either direct or indirect, A direct tax is one 
imposed on the income or property of an individual ; an indi- 
rect tax is one imposed on the articles for which the income or . 
property is expended. 

Immovable property, such as lands, houses, &c., is called 
real estate. All other property, such as money, notes, cattle, 
furniture, &c., is called personal property. 

The method of assessing town taxes is not precisely the 
same in all the state§,*yet the principle is virtually the same. 

The following is the law regulating taxation in Massachu- 
setts, (Revised Statutes, p. 79,) : — 

duESTioNS. — Art. 230. What is a tax ? What does poll mean, as deriyed 
from the Saxon? What does it mean in the constitution of Massachusetts? 
What is a direct tax? What, an indirect tax? What is real esUte ? What 
is personal property? b the method of asMssing taxes the same in all the 

' B? 

20 
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" TKq assessors shall assess upon the polls, as nearly as the 
Same can he conveniently done, one sixth part of the whole sum 
to he raised ; provided the whole poll tax assessed in any one 
year upon any individual for town and county purposes, except 
highway taxes, shall not exceed one dollar and fifty cents ; and 
the residue of said whole sum to he raised shall he apportioned 
upon property ;" that is, on the real and personal estate of in- 
dividuals which is taxahle. 

Art. 331* To assess a town or other tax. 

Ex. 1. The tax to he assessed on a certain town is $2200. 
The real estate of the town is valued at S 60000, and the per- 
sonal property at $ 30000. X^^^e are 400 polls, each of which 
is taxed $ 1.00. What is the tax on $ 1.00 ? What is A's tax, 
whose real estate is valued at f 2000, and his personal property 
at $ 1200, and who pays for 2 polls ? 

OPERATION. . 

$ 1.00 X 400 = $ 400, amount assessed on the polls. 

$ 2200—$ 400=$ 1800, am't to be assessed on the property. 

$ 60000 + $ 30000 = $ 90000, amount of taxable property. 

$ 1800 -r $ 90000 = $ 0.02, tax on $ 1.00. 

$ 2000 X .02 = $ 40, A's tax on real estate. 

$ 1200 X .02 = $ 24, A's tax on personal property. 

$ 1.00 X 2 = $ 2, A's tax on 2 polls. 

$ 40 -f $ 24-f- $ 2 = $ 66, amount of A's tax. 

Rule. — 1. Take an {gvoentory of all the taxable property, real and 
personal, in the town or county, as the case requires, and also the num- 
ber of polls liable to taxation. Multiply the sum assessed on each poll by 
the number of taxable polls in the toum, and subtract this amount from 
the sum to he raised by the toum. 

2. Divide this remainder by the whole valuation of the toum, and the 
quotient wiU be the sum to be paid on $ I of each individual's real or per- 
sonal estate. Multiply each man's property by this sum, and the product, 
with his poll tax added, is the amount of his tax. 

Examples for Practice. 

2. The town of L. is taxed $3600. The real estate of the 
town is valued at $560,000, and the personal property at 
$ 152,500. There are 600 polls, each of which is taxed $ 1.25. 
What is the per cent, or tax on $ 1.00? and what is B's^tax, 

Questions. — What is the law regulating taxatidn in Massachusetts 7— 
Art. 231. What is the rale for assessing taxes ? 
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whose real estate is valued at 94100, and his personal proper- 
ty at 9 1800, he paying for 4 poUs ? 

3. What is C's tax, who, living in the same town, pays for 
1 poll, and is worth 8 15800 ? 

4. What is D's tax, who pap for 3 polls, and whose real 
estate is valued at 8 40000, and his personal property at S 23- 
600? 



Art. S33. The operation of assessing taxes may be facili- 
tated by the use of a table, which can be easily made after 
having found the tax on 8 1. 

Ex. 1. A tax of 83900 is to be assessed on the town of P. 
The real estate is valued at 8 840000, and the personal property 
at 8210000; and there are 500 polls, each of which is taxed 
8 1.50. What is the assessment on 8 1.00 ? Ans. 8 .003. 

Having found the tax on 8 1 to be 8 .003, before proceeding 
to make the assessment on the inhabitants of the town, we find 
the tax on 8 2, 8 3, &c., and armnge the numbers as in the fol- 
lowing 

TABLE. 



$1 gives 8.003 


820 gives $.06 


S300 gives $ .90 


2 « .006 


30 " .09 


400 < 


' 1.20 


3 « .009 


40 " .12 


500 « 


' 1.50 


4 « .012 


60 « .15 


600 ' 


1.80 


6 « .015 


60 " .18 


700 ' 


' 2.10 


6 " .018 


70 " .21 


800 ' 


' 2.40 


7 " .021 


80 " .24 


. 900 ' 


' 2.70 


8 '.' .024 


90 « .27 


1000 ' 


' 3.00 


9 " .027 


100 " .30 


2000 « 


6.00 


10 « .030 


200 " .60 


3000 ' 


• 9.00 



2. What is E's tax, by the above table, whose property, real 
and personal, is valued at 8 1860, and who pays 3 polls ? 

Ans. 810.08. 

OPBRATION. 

Tax on 81000 is 83.00 We find the tax on $ lOOO 

« « 800 " 2.40 i'^ ^he table, and then on 

u (( 60 " !l8 $800, and then on $60, 

u a «J ,>/>iic. (t a\(\ and to these sums add the 

3 polls 4.50 tax on the 3 polls for the 

V aluation, 81860 8 1 0.08, Tax, answer. 

QvKBTioMB. — Art. 232. How may the operation of assessing taxes be facil- 
itated? How is the above table formed 1 
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3. What is F's tax, whose real estate is Yalaed at $6535, 
and his personal property at $ 3175 ; and who pays for 6 polls ? 

4. What is G's tax, who pays for 1 poll, and has property to 
the amount of 8 7480? 

5. If H pays for 2 polls, and. has property to the amount of 
9 4790, what is his tax ? 

6. M's real estate is valued at $9280, and his personal 
property at $ 3600, what is his tax, if he pays for 4 polls ? 



§XXXn. EQUATION OF PAYMENTS. 

Art. 33S. Equation of Payments is finding the average 
or mean time when the payment of several sums of money, due 
at different times, may all he made at once, without gain or 
loss either to the debtor or creditor. 

Aet. 334. To find the average or mean time of payment, 
when the several sums have the same date. 

Ex. 1. John Jones owes Samuel Gray 8 100 ; S 20 of which 
is to be paid in 2 months ; S 40 in 6 months ; $ 30 in 8 months, 
and $ 10 in 12 months ; what is the average time for the pay- 
ment of the whole sum ? Ans. 6 mo. 12 da. 

OPBKATION. 

$20 X 2= 40 ' It is evident that the interest of 

$40X 6 = 240 $20 for 2 months is the same as 

$30X 8 = 240 *^® interest of $ 1 for 40 months ; 

a»i (\ w io ion ^^ o^ $ ^^ ^^ ^ ™0' the same as 

^^^' ^ i-tf— r£U of $1 for 240 mo.; and of $30 for 

f 100 100)640(6 mo. 8 mo. the same as of $ I. for 240 

Q Q nio. ; and of $ 10 for 12 mo. the 

same as of $ 1 for 120 mo. Hence 

40 the interest of all the sums to the 

3 iimes of their payment is the same 

as the interest of $ 1 for 40+240 

100)1200(12 da. +240+ 120 = 640 mo. Nowif 

1200 $ 1 require 640 mo. to gain a cer- 

, tain sum, $ 20 + $ 40 + $ 30 + 

$ 10 = $ 100 will require only -^ of this time ; and 640 mo. -r- 100 

QuasTioKs.^Art. 833. What is eqaation of payments?— Art. 234. Why, 
in tbe ejtample, do ive muLliply the • 20 by 2 ? 
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= 6 mo. 10 da., the average or mean time for the payment of the 
whole. Hence the following 

Rule. — Multiply each payment by the time before it is due^ then di- 
vide the sum of the products by the sum of the payments, and the quotient 
uDill be the true time required. 

Note 1. — This is the rule usually adopted by merchants, but it is not 
perfectly correct; for if I owe a man $ 200, $ 100 of which I was to pay 
down, and the other $ 100 in two years, the equated time for the payment 
of both sums would be one year. It is evident, that, for deferring the 
payment of the first $ 100 for 1 year, I ought to pay the amount of 9 100 
for that time, which is $ 106; but for the other $ 100, which I pay a year 
tiefore it is due, I ought to pay the present north of $ 100, which is 9 94.83-|ij 
whereas, by equation.of payments, I only pay $ 200. 

Note 2. — When a payment is to be made doTon it has no product, but 
it must be added with the other payments in finding the ayerage time. 

Examples for Practice. 

2. John Smith owes a merchant, in Boston, $ 1000, $ 250 of 
which is to be paid in 4 months, 9 350 in 8 months, and the re- 
mainder in 12 months ; what is the average time for the pay- 
ment of the whole sum ? 

3. A gentleman purchased a liouse and lot for $ 1560, ^ of 
which is to be paid in 3 months, -^ in 6 months,^ in 8 months, 
and the remainder in 10 months ; what is the average time of 
payment ? 

4. Samuel Church sold a farm for $ 4000 ; $ 1000 of which 
is to be paid down, $ 1000 in one year, and the remainder in 2 
years ; but he afterwards agreed to take a note for the whole 
amount; for what time must the note.be given? 

5. A wholesale merchant in Boston sold a bill of merchan- 
dise, to the amount of $ 5000, to a retail merchant of Exeter, 
N. H. ; he is to pay J of the money down, J of the remainder 
in 6 months, f of what then remains in 9 months, and the rest 
at the end of the year. If he wishes to pay the whole at once, 
what will be the average time of payment ? 



Art. 33S« To find the average or mean time of payment, 
when the several sums have difierent dates. 

Ex. 1. Purchased of James Brown, at sundry times, and ^n 

QuisTioNs. — What is the rule for equation of paymente ? Is the rule per- 
lectly correct 7 Elxplain why it is sot. when a payment is to be made down, 
what b to be done with it? * 

20* 
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Tarioas temuB of credit, as by ihe statement aimexecL When 
is the medium time of payment ? 

Jan. 1, a bill amounting to S360, on 3 months' credit. 
Jan. 15, do. do. 186, on 4 months' credit. 

March 1, do. do. 450, on 4 months' credit. 

May 15, do. do. 300, on 3 months' credit. 

June 20, do. do. 500, oa 5 months' credit. 

Ans. July 24th, or in 116 da. j. 



Due April 1, S360 ^ Jl 
Mayl5,$186x 44== 8184 

July 1, J450X 91= 40960 I 

Aug. 15,9300X136=: 40800 ' ad 

Nov. 20, $500 X233= 116500 in 

1796 )206434(114mdays. f*" 

1796 ^ "^ ^ iar 

-: ; Sq 

2683 No 

1796 De 

8874 
7184 

1690 r 

We first find the time when each of the bills will become dae. *! 

Then, since it will shorten the operation and bring the same reenh, ' 

we take the time when the first Hit becomes ducy instead of its date, for 1 

the period from which to compute the average time. Now, since April / 
1 is the period from which the average tin^e is computed, no time will 
be reckoned on the first bill, but the time for the payment of the sec- 
ond bill extends 44 da^ beyond April 1, and we multiply it by 44, 
Art. 234. Proceeding m the same manner with the remaining bills, 
we find the average time of pavment to be 114 days and a mtction, 
from April 1, or on the 34th of July. 

Rule. — Find the time when each of the sums becomes due^ and mud- 
tiply each sum by the number of days from the time of the earliest pay- 
ment to the payment of each sum respectively. Then proceed as in the 
last rule^ and the q^otient will be the average time required^ in days y from 
the earliest pttyment. 

Note. — Nearly the same reanlt may be obtained by reckoning the time 
in months. 

CiuMTioKs. — An. 986. What Is the rale fiir finding the average time, when 
there are dSfierent dates? By what other method can yon obtun nearhr the 
ammeresuk? • 



« 16, " 


do. 


do. 


Feb. 11, " 


do. 


do. 


" 23, " 


do. 


do. 


Mar. 19, " 


do. 


do. 



AprillS, " 


do. 


do. 


June 7, " 


do. 


do. 


Sept. 26, " 


do. 


do. 


Nov. 6, » 


do. 


do. 


Dec. 1, " 


do. 


do. 
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Examples for Pbactice. 

2. I have purchased several parcels of goods at sundry 
times, and on various terms of credit, as by the following state- 
ment. What is the average time for the payment of the 
whole ? 
Jan. 1, 1848, a hill amounting to $ 175.80, on 4 months' cr. 

'- - • 06.46, on 90 days' " 

78.39, on 3 months* " 
49.63, on 60 days' " 
114.92, on 6 months' " 
Ans. May 31st, or in 45 da. 

3. Sold S. Dana several parcels of goods, at sundry times, 
and on various terms of credit, as by the following statement. 
Jan. 7, 1841, a bill amounting io 8375.60, on 4 months' cr. 

687.25, on 4 months' " 
568.50, on 6 months' ** 
300.00, on 6 months' " 
675.75, on 9 months' ** 
100.00, on 3 months' « 
What is the average time for the payment of all the bills ? 

Ans. Dec. 25, or in 232 da. 

4. The following is my account against 6. M. Holbrook, and 
I wish to ascertain the average time of payment. 

Jan. 1, 1847, 97 yards of broadcloth, at $ 4.50, on 3 mos.' cr. 
Feb. 10, " 7 bales of cotton cloth, " 18.50, on 60 days' " 
May 1, " 9 tons of iron, «* 45.00, on 4 mos.' « 

June 16, " 11 hhds. of molasses, « 12.00, on 30 days' " 
July 5, " 8 doz. shovels, « 9.00, on 2 mos.' «* 

Sept. 25, « 14cwt. of sugar, " 6.50, on Imo.'s «• 

Dec. 1, " 8 chests of tea, " 15.00, on 90 days' " 

Ans. July 17, or in 107 da. 

5. The following is an account of my bills against J. Crow- 
ell : 

Jan. 1, 1844, a bill amounting to $ 300, on 6 months' credit. 
June 1, " do. do. 600, on 5 months' " 

Sept. 1, " do. do. 200, on 6 months' " 

Feb. 1, 1845, do. do. 800, on 8 months' " 

July 1, 184», do. do. 400, on 9 months' " 

Dec. 1, " do. do. 900, on 7 months' «« 

May 1, 1847, do. do. 100, on 3 months' " 

W hat is the average time of payment on the above bills ? 
Ans. March 10, 1846, or in 20 mo. 9 da. 
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§ XXXm. RATIO. 

Art. S36* Hatio is the relation, in respect to magnitude 
or value, which one quantity or number has to atiother of the 
same kind, or the quotient arising from the division of one 
number by another. Thus, the ratio of 6 to 3 is 2. 

Of the two numbers necessary to form a ratio, the first is 
called the antecedent^ the last the conseqitent. Thus, in the 
example given, 6 is the antecedent and 3 the consequent. 

When there is but one antecedent and* one consequent, the 
ratio is called a simple ratio. The antecedent and consequent 
are also called the terms of the ratio. 

Art. 337* A ratio may be expressed in two ways. The 
ratio of 6 to 3 maybe expressed by two dots between the terms, 
thus, 6:3; or in the form of a fraction, by making the ante- 
cedent the numerator and the consequent the denominator,* 
thus, f. 

The tetms of a ratio must be of the same kind, or such as 
may be reduced to the same denomination, in order that they 
may have a ratio to each other. Thus, shillings have a ratio 
to shillings, and shilUngs to pounds, &c. ; but shillings have 
not a ratio to gallons, nor pounds to days, because they are not 
commensurable. 

Art. 938. A ratio may be either direct or inverse, A 
direct ratio is when the antecedent is divided by the conse- 
quent ; an inverse ratio is when the consequent is divided by 
the antecedent. Thus, the direct ratio of 6 to 3 is §, and the 
inverse ratio of 6 to 3 is f, or ^. * 

The direct ratio of one quantity or number to another is 
found by dividing the number whose ratio is required, which is 
the antecedent, by the number with which it is compared, whkh 
is the consequent. The inverse ratio is found by reversing this 
process. 



Questions. — Art. 236. What is ratio 7 How many numbers are neces- 
sary to form a ratio ? What is the first called 7 What tne second 7 What is 
a simple ratio 7 What are the antecedent and consequent called 7 — Art. 237. 
What two ways are there of expressing a ratio 7 How must the terms of a 
ratio compare 7 Have pounds any ratio to days 7 Why 7— Art. 238. What 
is a direct ratio 7 — Wliat an inverse ratio 7 How is the direct ratio of one 
number to another found 7 How the inverse ratio 7 
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Examples for Psagtice. 

1. What is the direct ratio of 9 to 3 ? Ans. 3. Of 18 to 
6? Of 16 to 4? Of 24 to 12? Of 20 to 5? Of 16 to 3? 
Of 100 to 25? Of 144 to 12? 

2. What is the direct ratio of 7 to 21 ? Ans. J. Of 4 to 
28? Of 6 to 30? Of 9 to 11? Of9to99? Of30to90? 
Of 12 to 108? 

3. What is the direct ratio of 60 to 12? Of 132 to 11 ? 
Of 40 to 120? Of 32 to 96 ? Of 200 to 50? Of 144 to 
1728? Of 360 to 60? 

4. What is the inverse ratio of 10 to 6 ? Ans. J. Of 27 to 
81? Of 16 to 48? Of72to9? Of 11 to 88? Of7to35? 
Of 150 to 75? 

5. What is the direct ratio of 2£. 5s. to 9s. ? Ans. 6, Of 
9 in. to 1 ft. 6 in, ? 

' Art. 330. A compound ratio consists of two or more sim- 
ple ratios, whose corresponding terms are to be multiplied to- 
gether. Thus, 

The simple ratio of 8 : 4 is 2 

And " " of 12 : 3 is 4 



The compound ratio of 8 X 12 : 4 X 3 is 2 X 4 
Or « "of 96 : 12 is 8 

When a compound ratio is composed of ttoo equal ratios, it 
is called a duplicate ratio ; when of three, it is called a tripH- 
cote ratio, &c. 

The simple ratio of 4 : 2 is 2 
" " "of 6 : 3 is 2 
" " " of 8 : 4 is 2 

The frip^ica^c ratio of 4^X6X8 : 2x3 X 4isX 8X2 X 2 
Or *.* " of 192 : 24^ is 8 

Art. 340. If the terms of a ratio are both multiplied or 
divided by the smne rtumher the ratio is not altered. Thus, the 
ratio of 8 : 2 is 4 ; the ratio 8 X 2 : 2 X 2 is 4; and the ratio 
of8-r-2:2-=-2is4. 

. QuBSTioNs. — Art. 239. What is a compound ratio? What a duolicate 
ratio ? What a triplicate ratio? — Art. 240. What is the effect of multiply- 
ing or dividing the terms of a ratio ? 
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§ XXXIV. PROPORTION. 

Art. 341. Proportion is the equality of ratios. Thus 
the ratios 9 : 3 and 12 : 4 are equal, and when united form a 
proportion. 

Proportion is usually expressed by four dots between the two 
ratios ; thus, the proportion in the preceding example is written 
9 : 3 : : 12 : 4, and is read, 9 is to 3 as 12 to 4. 

The numbers, which form a proiwrtion, are called propor- 
tionals. The first and third are called antecedentSf the second 
and fourth are called consequents ; also, the first and last are 
called extremes, and the remaining two the meaiis. 

Art. 343* Any four numbers are said to be proportional 
to each other when the first contains the second as many times 
as the third contains the fourth ; or when the second contains 
the first as many times as the fourth contains the third. Thus, . 
9 has the same proportion or ratio to 3 that 12 has to 4, because 
9 contains 3 as many times as 12 contains 4. 

Art. 343. If the antecedents or consequents of a proportion, 
or both, are divided by the same rvwmber, they are stiU propor- 
tionals. Thus, dividing the antecedents of the proportion 4 : 
8 : : 10 : 20 by 2, we have 2 : 8 : : 5 : 20; dividing the con- 
sequents by 2, we have 4 : 4 : : 10 : 10 ; and dividing both the 
consequents and antecedents by 2, we have 2 : 4 : : 5 : 10 ; 
each of which is a proportion, since if we divide the second 
term of each by the first, and the fourth by the third, the two 
quotients will be equal.. The effect is the same when the 
terms are rmiUiplied by the same number. 

Art. 344. The product of the extremes of a proportitm is 
; equal to the product of the, means. Thus, the proportion 14 >: 7 
* : : 18 : 9 may be expressed fractionally, 4^ = -y^. ' Now, if 
we reduce these fractions to a common ' denominator we have 
.J^ = ->^ ; but in this operation We multiplied together the 

QuKBTioNS. — Art. 24 1 . What is proportion 7 ; How isjproportion expressed ? 
What are the nambers called that fonn a proportion 7 Which are called the 
antecedents 7 Which the consequents 7 Which the extremes 7 Which the 
means 7 — Art. 242. When are numbers said to be in proportion to each other ? 
— Art. 243. What is the effect of dividing the anteceaents or consequents of a 
proportion 7 Of multiplying them 7 — Art. 244. How does the product of the 
extremes compare with that of the means 7 How is it shown that the product' 
dtbe extremes is equal to that of the means 7 . 
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two extremes of the proportion, 14 and 9, and the two meams^ 
18 and 7, thus 14 X 9 = 18 X 7. 

Art. 349. If the extremes and one of the means are given 
the other mean may he faumd by dividing theprodvct of the ex- 
tremes by the given mean. Thus, if the extremes are 3 and 24, , 
and the given mean 6, the other mean is 12 ; because 24 X 3 
= 72; and 72 -6=12. 

AsT. 346. If the means and ome of the extremes are given, 
the other extreme may he found by dividing the product of the 
means by the given extreme. Thus, if the means are 8 and 16, 
and the given extreme 4, the other extreme is 32 ; because 16 
X8=128; and 128^4 = 32. 

SIMPLE PROPORTION. 

• Art. 347* Simple Proportion is an expression of the 
equality between two simple ratios. 

NoTs. — Simple Proportion is sometimes called the Rule of Three. 

Art. 348. Method of stating and solving questions in 
Simple Proportion. 

Ex. 1. If 71b. of sugar cost 56 cents, what will 36Ib^ 
cost? Ans. $2.88. 

opBRAnoH. Since 71b. have the same ratio 

Extreme. Mean. Mean. to 361b. as 66 cents, the cost of 

7 lb. : 3 6 lb. : : 56 cts. the former, have to the cost of the 

3 6 latter, we have the first three terms 

--' — of a proportion given, viz., one of 

336 the extremes and the two means. 

168 Now, to ascertain which of these 

terms are the means, and which the 

) extreme, we arrange them in the 

$ 2 8 8 Extreme, order of a proportion, or state the 

question f by making 56 cents the 

third term, because it is of the same kind, and has the same proportion 

to the required answer or fourth term as the first has to the second. 

Questions. — Art. 245. If the extremes and one of the means are given^ 
how cua the other mean be found?— Art. 246. When the means and one of 
the eitremes are given, how can the other extreme be found? — Art. 247. 
What is simple proportion ? By what other name is it sometimes called ? — 
Art. 248. How many terms are given in questions in simple proportion 7 
What are they? 
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And firom the nature of the question, anoe the answer will be more 
than 56 cents, or the third term, the seoond term must be greater than 
the^rs^; we therefore make 361b. the second term, and 71b. th^ first ^ 
and then proceed as in Art. 246. 

By Analysis. — If 71b. cost 56 cents, lib. will cost ^ of 56 cents, 
which is 8 cents. Then, if lib. coet 8 cents, 361b. will cost 36 
times as much ; that is, 36 times 8 cents, which are $ 2.88, Ans. as 
before. 

Ex. 2. If 76 barrels of flour cost $ 456, what will 12 barrels 
cost? . Ans. $72. 

OPBBATION. 

bar. bar. | We gt^te this question by making 

76 : 1 2 : : 456 $456 the third term, because it is of 

12 the same kind of the required answer. 

ria\ HA rid /dferyo Then, since the answer must be less 

^Q ^ than $456, because 12 barrels will cost 

532 less than 76 barrels, we make 12 bjur- 

7T^ rels, the smaller of the other two terms, 

^^^ ^ the second term, and 76 barrels the first 

152 * term, and proceed sis before. 

By Analysis. — If 76 barrels cost $456, 1 barrel will cost yV 
of $ 45p, which is $ 6. Then, if 1 barrel cost $ 6, 12 barrels will cost 
12 times as much, that is, $72, Ans. as before. 

Ex. 3. If 3 men can dig a well in 20 days, how long will it 
take 12 men ? Ans. 5 days. 

OPBRATION. 

men. men. days. Since the required answer is days, 

1 2 : 3 : : 2 we make 20 days the third term. And 

3 as 12 men will dig the well in less time 

1 o c7\ *^*" ^ ™®'*» *^® answer must be less 

12)60 than 20 days. Therefore we make 3 

f. 1 men the second term and 12 men the first, 

O days.' ^^^ proceed as in the other examples. 

By Analysis. — If 3 men dig the well in 20 days, it will take one 
man 3 times as long, that is, 60 days. Again, we say. If one man dig 
the well in 60 days, 12 men would dig it in -xV of 60 days, that is, 5 
days, Ans. as berore^ 

From the preceding examples we deduce the following 

duESTioNs. — What is meant by stilting the questioa? Which of the 
terms given in the example do you make the third ? Why ? Which the 
second? Why? Which the first? Why? After the question is stated, 
how do you obtain the answer ? 
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Rule. — 1. SMe the question by making that number, which is of the 
same name or quality as the answer reqvir^j the third term ; then, if the 
answer required is to be greater than the third term, make the second 
term greater than the first; bat, if the answer is to be less thUm the third 
term, make the second less than the first, 

2. Reduce the first and second terms to the hwest denomination men- 
tioned in either, and the third term to the lowest denomination mentioned 
in it, 

3. Multiply the second and thtrd terms together, and divide their 
product by the first, and the quotient is the answer in the same denam- 
inaiion to which the third is reduced, 

4. ff anything remains c^ter division, reduce it to the next lower 
denomination, and divide as before. 

5. Jf any or aU of the terms are fractions, state the question as in whole 
numbers, and then multiply and divide according to the rules for mul- 
tiplication and division t^ fractions, (Arts. 152, 158.) 

Note. — The pupil should perform these questions by analysis as well 
as by proportion, and introduce cancellatioB, when it will abbreviate the 
operation. 

Ex. 4. If 16 bushels of wheat are worth $24, what are 96 

bushels worth ?* Ans. $ 144. 

OPERATION BY cANOBLLATioi^ ' "Wb first stato the question as di- 

1^ • Q^ft • . ^\ rected in the rule, and then write the 

Id I yo II 2^ second and third terms above a hori- 

6 zontal line, with the sign of multiplica- 

00X24 cttAA ^^^ between them, for a dividend, and 

— 1~ = 9 144 the first term below the line, for a divi- 

^v sor, and cancel the common factors. 

BT ANALYSIS AND cANOBLLATioN. By this mcthod of analysls we first 
g place the $24, which is of the same 

$ 2 4 V a ^^ ^^^ required answer, above 

^ *^ — $ 144 a line for a dividend ; and then say, 
^ since $ 24 is the price of 16 bushels, 

1 bushel wijl cost -^ of $ 24, and ex- 
press the division by placing the 16 below the line for a divisor. 
Now, since we have an expression for the price of 1 bushel, we next 
express the multiplication of it by 96 bushels, the price of which is 
required, and then cancel as before. 

Examples for Pbactice. 

5, What cost 9 gallons of moMsses, if 63 gallons cost 
« 14.49? 

Cl(7EsTioNS. — What is the rule for simple proportion? How should the 
pupil perform the questions ? How do you state the auestion and arrange the 
terms for cancellation ? What do you cancel 7 How ao you arrange the terms 
for cancellation by analysis 7 

21 
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6. What cost 97 acres of land, if 19 acres can be obtained 
for $337.25? 

7. If a jnan travel 319 miles in 11 days, how far will he 
travel in 47 days ? 

8. If 71b. of beef will buy 41b. of pork, how much beef 
will be sufficient to buy 481b. of pork ? 

9. Paid for 87 tons of iron $ 6437.60, how many tons will 
. $7687.50 buy? 

10. Whetf $ 120 are paid for 15 barrels of mackerel, what 
will be the cost of 79 barrels ? 

11. If 9 horses eat a load of hay in 12 days, how many horses 
would it require to eat the hay in 3 days ? 

12. When $ 6.88 are paid for 7 gallons of oil, what cost 27 
gallons ? 

13. When $ 10.80 are paid for 91b. of tea, what cost 1471b ? 

14. What cost 27 tons of coal, when 9 tons can be purchased 
for $85.95? ' ' 

15. If 15 tons^of lead cost $ 105, what cost 765 tons ? 

16. If 16hhd. of molasses cost $ 320, what cost 176hhd. ? 

17. If 15cwt. 3qr. 171b. of sugar cost $ 124.67, what cost 
76cwt. 2qr. 191b. ? 

18. If 7s. 6d. of the old Pennsylvania currency are equal to 
$ 1, what is the value of £76 19s. lid. ? 

19. If 8s. of the old currency of New York are equal to 
$ 1, what is the value of £ 19 19s. 8d. ? 

20. If 4s. 8d. of the old currency of South Carolina and 
Georgia are equal to $ 1, what is the value of £ 176 18s. 4d. ? 

21. As 4s. 6d. sterling of the English currency are equftl to 
one dollar in the United States, how many dollars are there in 

• £ 769 18s. 9d. ? 

22. If the cars on the Boston and Portland Railroad go one 
mile in 2 minutes and 8 seconds, how long will tliey be in pass- 
ing from, Haverhill to Boston, the distance being 32 miles ? 

23. If one acre of land cost $ 37.86, what cost 144A. 3R. 
17p.? 
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24. If a man travels 3m. 7fur. 18rd. in one hour, how &r 
will he travel in 9h. 45min. 19sec. ? 

25. A fox is 96 rods before a greyhound, and while the fox 
is running 15 rods the greyhound will run 21 rods ; how far 
will the dog run before he can catch the fox ? 

26. If 5 men can reap a field in 12 hours, how long would 
it take them if 4 men were added to their numbei^ ? 

27. Ten men engage to build a house in 63 days, but 3 of 
their number being taken sick, how long will it take the rest to 
complete the house ? 

28. K a 4 cent loaf weighs 5oz., when flour is $5 per bar- 
rel, what should it weigh when flour is $ 7.50 per barrel ? 

29. If 7 men can mow a field in ten days, when the days are 
14 hours long, how long would it take the same men to mow 
the field, when the days are 13 hours long? 

30. If 291b, of butter will purchase 401b. of cheese, how 
many poimds of butter will buy 791b. of cheese ? 

31. If } of a yard cost f of a dollar, what will |J- of a yard 
cost? Ans. $0.76^^. 

•1':?*::!; 4X«xS=il»=«o.76/^, Ans. 

32. If ^ of a gallon of oil cost -^ of a dollar, what cost J 
of a gallon? Ans. $1.12^. 

' gal. gal. ^' ii Tl 9 

-/T:i::i^T;yxJXjj=f = $l.l2i,Ans. 

33. If ^ yards of cloth cost $ 2 J, what will 19 J yards cost ? 

Ans. $11.50. 

yd. . yd. ^' fk M 23 

H : I9i :: 2Jr^ X ^ X -^=^ = $11.50, Ans. 

34.' If for 4/y yards of velvet, there be received 11|^- yards 
of calico, how many yards of velvet will be sufficient to pur- 
chase 100 yatds of calico? 

35. If 14J ells English of broadcloth will pay for 5^cwt. of 
sugar, how many yards will 25^J^wt. buy ? 

36. A certain piece of labor was to havje been performed by 
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144 men in 36 dayis, bat a number of ihem havtiigr been sent 
away, the work was performed in 48 days ; vequired the num- 
ber of men discharged. 

37. James can mow a certain 'Qeid in 6 days, John can mow 
it in 8 days ; how long will it take John and James bo^ to 
mow it ? 

38. Samuel can reap a field of barley in 9 hourS ; but with 
the assistance of Alfred he can reap it in 4 houvs ; how long 
would it take Alfred to reap, it ak)ne ? 

39. A. Atwood can hoe a certain field in 10 dajrs, but with 
the assistance of his son Jerry, he can hoe it in 7 days ; and he 
and his son Jacob can lioe it in 6 days ; how long would it take 
Jerry and Jacob to hoe it together ? 

40. Bought a horse for $ 75 ; for what 'must I sell him to gain 
10 per cent. ? 

» 100 : « 110 : : $75 : 882.50, Ans. 

41. Bought 40 yards of dodi at $ 5.00 per yard ; for what 
must I sell the whole amount (to gain 15 per cent. ? 

42. My chaise cost $ 175.00, but, having been injured, I am 
willing to sell it at a loss of 30 per cent.;; what should I re- 
ceive ? 

43. Bought a cargo of flour on speculation at $ 5.00 per bar- 
rel, and sold it at $ 6.00 per barrel ; what did I gain* per cent. ? 

44. Bought a hogt^ead of moksses for $ 15.00, but, it not 
proving so good as 1 expected, I sell it for $ 12 ; what ^o I lose 
per cent. ? 

45. Sold a pair of oxen for 20 per cent, less than their value, 
whereas, I might have sold them so as to have gained 20 per 
cent., and, by so doing, I have lost $ 60.00 ; what was the price 
for which they were sold? 

46. Bought a hogshead of molasses for $ 27.50, at 25 cents 
per gallon ; how muoh did it contain? ^ 

47. A certain farm was sold for $ 1728,it being $ 15.75 per 
acre ; . what was the quantity of land ? ^ 

48. A certain cistern has 3 cocks ; the first will empty it in 
2 hours, the second in 3 hours, and the third in 4 hours ; in 
what time would they all empty the cistern toge&er ? 
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COMPOUND PROPORTION. 

Art. 340. Compound Peofortion is an expression of the 
equality between a compound and simple ratio. 

It is employed in perfonning such questions as require two 
or more operations in Simple Proportion. 

Art. 3S0. Method of stating and solving questions in 
Compound Proportion, sometimes called the Double Rule of 
Three. 

Ex. 1. If $ 100 will gain $ 8 in 12 months, what will $ 600 
gain in 10 months ? Ans. $ 40. 

OPBRAnON. 

Extreme. Mean. In stating this 

$100c$600 l.-jfeQ* question, we make 

1 2 mo. : 1 mo. j • • ^ $8, the gain, which 

600X10X8 48000 ^,^ is the same name 

\^/^ ^^ = ,Xw>/. =$40, Extreme, of the leqmied an- 

100X12 1200 ^ ' Bwer, the third 

term. Then, tak- 
ing $ 100 and $ 600, two of the remaining terms of the same kind, we 
inquire if the answer, depending on these alone, must be greater or 
less than the third term ; and since it must be greater, because $ 600 
will gain more than $ 100 in the same time, we make $ 600 the sec- 
ond term, and $ 100 the first. Again, we take the two remaining 
terms, and make 10 mo. the second term and 12 mo. the first, since 
the same sum would gain less in 10 mo. than in 12 mo. We then find 
the continued products of the second and third terms, and divide it by 
the continued product of the first terms, for the answer.. Hence the 
following 

Rule. — 1 . Make that nmnber^ which is of the same kind as the answer 
required, the third term; and, of the remaining numbers, take any two, 
that are of the same kind, and consider whether an answer, depending upon 
these alone, would be greater or less than the third term, and place them 
as directed in Simple Proportion, 

2. Then take any other two, and consider whether an answer, de- 
pending only upon them, would he greater or less than the third term, 
and arrange them accordingly; and so on until dU are used, 

dussTioKs. — Art. 249. What is compound proportion? For what is it 
employed? — Art. 250. By what other name is it sometimes called ? In stat- 
ins the question, which of the numbers do you make the third term ? Why ? 
What do you do with the remaining terms'/ How do you know which ol the 
two to take for the second term ? Which for the first? Afler all the tenns 
have been arranged, how do you find the answeir? What b the rule for com- 
pound proportion? 

21=**= 
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3. Multiply the cantmued product of the second terms by the third, 
and divide by the continued product ^ the ^st, and the quotient is the 
answer, 

NoTK. — The following qnestioiiB -shodd 1)6 peHonned not only by the 
rvle, but by analysis and cancellation. 

Ex. 2. If $ 100 will gain $ 6 in 12 months, what will $ 800 
gain in 8 months ? 

OPntinON BT OANOBLLAnON. 

$100:8800) ..-.ft 

1 2 mo. : 8 mo. ( • • ^ " We state the question according to 

Q * * - * the rule, and then write the second and 

fiiii^ % d. ^ terms for a dividend and the first 

P00 X P X ^ jft «l Q tenns for a divisor, and cancel the com- 

X00Xtjt —^^'^ mon factors. 
ft 

BT ANALYSIS .AND OAVCBLLATIOir. 

4 8 By this method of analysis 

$0 X Smo. X $000 A«« wesay, if $6 arethegainof 

— ^r^g^ V. ffl* vw w — =f32 $ 100 in 12 mof, in 1 mo. the 

I|mo.X5Bl00 gainof $100 will be ^ as 

much, or t^; and in 8 mo. 
8 tunes as much, or $^^. Agfain, if $ 100 gam $^]^ in 8 mo., 

R'S/ Q 

$ 1 will gain yArr of it, or $ JoTTTqo' ^^ ^ ®^ ^^^ ^^ ®^ ^^™®® 

6 X 8 X 800 
as much, or $ lo v inn > *^® ^^^^ ** ^ *^® operation. Cancelling 

the common factors, we obtam $ 32 fm the answer. 
Examples for Practice. 

3. If $ 100 gain $ 6 in 12 months, in how many months 
will $800 gain $32? 

4. If $ 100 gain $6 in 12 months, how large a sum will 
it require to gain $ 32 in 8 months ? 

5. If $ 800 gain $ 32 in 8 months, what is the per cent. ? 

6. If 16 carpenters can build a bridge in 60 days, when the 
days are 16 hours long, how long will it take 20 men to build 
the bridge when the days are 10 hours long? 



QvxsTioNs. — How does the author say the questions under this rule should 
be performed ? How are questions stated for cancellation ? Which terms are 
taken for the dividend ? Which for the divisor ? What are cancelled ? 
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7. If a regiment of soldiers, consisting of 939 men, can eat 
351 bushels of ^eat in 3 weeks, how many soldiers will it re- 
quire to eat 1404 bushels in 2 weeks ? ^ 

8. If 8 men spend $64 in 13 weeks, what will 12 men 
spend in 52 weeks ? 

9. If 8 horses consume 42 bushels of grain in 24 days, how 
many bushels will suffice 32 horses 48 days ? 

10. If 6 men in 16 days of 9 hours each build a waU 20 feet 
long, 6 feet high, and 4 feet thick, in how many days of 16 
hours each will 24 men build a wall 200 feet long, 16 feet high, 

I and 6 feet thick ? 

11. If a man travel 117 miles in 15 days, employing only 9 
hours a day, how far would he go in 20 days, travelling 12 
hours a day ? 

12. If 12 men in 15 days can build a wall 30 feet long, 6 
feet high, and 3 feet thick, when the days are 12 hours long, 
in what time will 30 men build a wall 300 feet long, 8 feet 
high, and 6 feet thick, when they work 8 hours a day ? 

13. If the carriage of 5cwt. 3qr., 150 miles cost $24.58, 
what must be paid for the carriage of 7cwt. 2qr. 251b. 32 miles 
at the same rate ? 

14. A received of B $ 9 for the use of $600 for 6 months ; 
now B wishes to hire of A $ 1800 until the interest shall amount 
to the same sum. How long may he keep it ? 

15. K 15 oxen or 20 cows will eat 3 tons of hay in 8 weeks, 
how much hay will be sufficient for 15 oxen and 8 cows 12 
weeks ? 

16. If 5 men, by laboring 10 houra a day, can mow a field 
of 30 acres in 10 days, how long will it require 8 men and 7 
boys, provided each boy can do -^ as much as a man, to mow 
a field containing 54 acres ? 

17. If 2 men can build 12| rods of wall in 6J days, how 
long will it take 18 men to build 247^ rods ? 

18. If 248 men, in 5 J days of 11 hodrs each, dig a trench 
of 7 degrees of hardness, and 232 J feet long, 3§ feet wide, and 
2J feet deep, in how many days of 9 hours each will 24 men 
d^ a trench of 4 degrees of hardness, and 337 J feet long, 5| 
feet wide, and 3^ feet deep ? 
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§ XXXV. PAKTNERSfflP, OR COMPANY BUSINESS. 

AsT. 3S1 • Pabtnershif is the association of two or more 
persons in business, with an agreement to share the profits and 
losses in propdrtion to the amount of capital stock, or the value 
of the labor and experience of each. 

The association is called a Firm or Company ^ the money or 
property invested is called the Joint Stock or Capital^ each of 
the owners is called a Fartn/er^ and the profit or loss the XHci- 

Partnership is of two kinds. First, when the stock is em- ' 
ployed for the saTM time. Secondly, when the stock is em- 
ployed for unequal times. The former is sometimes called 
Single Fellowship, and the latter Double Fellowship. 

AsT. 3S3. To find each partner's share of the profit or loss 
when the stock is employed for the same time. 

Ex. 1. John Smith and Henry Gray enter into partnership 
for three years; Smith puts in $4000, and Gray $2000. 
They gain $ 570. What is each man's share of the gain ? 
Ans. Smith's gain, $380; Gray's gain, $ 190. 

OPEAATION. 

$ 4 0, Smith's stock, %^^ = |, Smith's part of the stock. 
$2000, Gray's " %^% = J , Gray's part of the stock. 

$6 000, Whole stock- 
Then J of $ 5 7 0, the whole gain, = $ 3 8 0, is Smith's share of 

the gain. 
And i of $570, " " =$190, is Gray's share of 

the gain. 

Proof, $570 

Since the sum of S 4000 and $ 2000, equal to $ 6000, is the whole 
stock, it is evident that Smith's part of the stock is ^%%% = § ; &nd 
that Grray's part is f^JJ = J. Then, since each man's gain must 
be in proportion to his stock, I of $ 570, = $ 380, is Smith's share of 
the gain ; and J of $ 570, = $ 190, is Gray's share of the gain. 

Questions. — Art. 251. Wtat is partnership? What is the association 
called ? What the property mvested 1 What are the owners called ? What 
the profit or loss ? What two kinds of partnership are there ? What is the 
diatmction between them ? What are they sometimes called ? 
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Rule. — Tind eadi partner^s fractional van of the whok stocky by 
making each one^s stock the numerator of a fraction^ and the tohole stoA 
the denommator. Then hmltiply the whok gain or loss by each man's 
fractional part of the stock, cmdthie prodwct will he the gain or loss of 
each. 

Examples fob Practice. 

2. Three merchants, A, B, and C, engaged in trade. A put 
in $6000, B put in $ 9000, and C put in $ 6000. They gain 
$ 840. What is each man's share of the gain ? 

Ans. A's gain $ B's gain $ C's gain 9 

3. A bankrupt owes Peter Pai4cer 88750, James Dole 
$3610, and James Gage $7000. His effects, sold at auction, 
amount to $6875; of this sum $375 are to be deducted for 
elpenses, &c. What will each receive of the dividend ? 

Ans. Parker, $ Dole, $ Gage, 

$ 

4. A merchant, failing in trade, owes A $ 500, B $ 386, C 
$988, and D $ 126. His effects are sold for $ 100. What 
will each man receive ? 

Ans. A receives $ B $ C $ D $ 

5. A, B and C engaged in trade. A put in $ 700, B put 
in $300, and C put in 100 barrels of flour. They gained 
$ 90 ; of which sum C took $ 30 for his part ; what will A an^ 
B receive, and what was C*s flour valued per barrel ? 

Ans. A receives $ B $ C's flour $ per barrel. 

Art. 2tSS* To find each partner's share of the profit or 
loss, when the stock is employed for unequal times. 

Ex. 1. Josiab Brown and George Dole trade in company. 
Brown put in $ 600 for 8 months, and Dole put in $ 400 for 6 
months. They gain $ 60. ' What is each man's share of the 
gain? 

OPSRATION. 

$600 X 8 = $4800, Brown's money for 1 month. 

^|^§ = §, Brown's part of stock. 
$400x6 = $2400, Dole's money for 1 month. 

f M* = h I^ole's part of stock. 

$ 7 2 0, Whole stock fdr 1 month. 
Then § of $60, the whole gain, =$ 40, is Brown's share of gain. 
And iof$60, " #" " =$20,isDole's 

Question. —Art. 252. What is the rule for findlhg the shares of profit or 
loss when the stock is employed for the same time 7 
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It is evident that $ 600 for 8 months b the same as $ 600 X B = 
$4800 for 1 month, because $4800 would gain as much in 1 mouth 
as $ 600 in 8 months. And for the same reason $400 for 6 months is 
the same as $ 400 X 6 = $ 2400 for 1 month. The question is, there- 
fore, the same, as if Brown had put in $ 4800 and Dole $ 2400 for 1 
month each. The whole stock would then be $ 4800 -f $ 2400 = 
$ 7200, and Brown's share of the gain would be ffj^ = J of $ 60 = 
$ 40. Dole's share wUl be fj^ = ^ of $ 60 = $ 20. Hence the 
propriety of the following 

Rule. — 'Multiply each man^s stock hy the time it continved in trade, 
and consider each product a numerator, to be written over their sum, as 
a common denominator ; then multiply the whole gain or loss by each 
fraction, and the several products will be the gain or loss of each man. 

Examples for Practice. 

« 

2. A, B and C trade in company. A put in $ 700 for 5 
months ; B put in $ 800 for 6 months ; and C put in $ 500 for 
10 months. They gain $ 399. What is each man's share of 
the gain ? 

Ans. A's gain $ B's gain $ • C's gain $ 

3. Leverett Johnson, William Hyde, and William Tyler, 
formed a connection in business under the firm of Johnson, 
Hyde & Co. ; Johnson at first put in $ 1000, and, at the end 
of 6 months, he put in $ 500 more. Hyde at first put in $ 800, 
and, at the end of 4 months, he put m $ 400 more, but, at the 
end of 10 months, he withdrew $500 from the firm. Tyler at 
first put in $ 1200, and, at the end of 7 months, he put in 
$300 more, and, at the end of 10 months, he put in $ 200. 
At the end of the ye^r they found their net gain to be $ 1000. 
What is each man's share ? 

Ans. Johnson's gaiti $ Hyde's $ Ty- 

ler's $ 

4. George Morse hired of William Hale, of Haverhill, his 
best horse and chaise for a ride to Newburyport, for $ 3.00, with 
the privilege of one person's having a seat with him. Having 
rode 4 miles, he took in John Jones, and carried him to New- 
bur3rport, and brought him back to the place from which he took 
him. What share of the expense should each pay, the dis- 
tance from Haverhill to Newburyport heing 15 mi^s ? 

Ans. Morse pays $ 1.90, Jones pays $ 1.10. 

5. J.Jones and L. Cotton enter into partnership for one 

Q,uESTiONs. —Art. 253. What is the rule for fincftng the shares of profit or 
loss, when the stock is employed for unequal times? Why do you multiply 
each man's stock by the time it was in trade? 
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year. Januaiy 1, Jones put in 1 1000, but Cotton did not put 
in any until the 1st of April. What did he then put in to 
have an equal share with Jones at the end of the year ? 

6. S, C and D engage in partnership, with a capital of 
S 4700. S's stock was in trade 8 months, and his share of 
the profits was $ 96 ; C's stock was in the firm 6 months, and 
his share of the gain was $ 90 ; D's stock was in the firm 4 
months, and his gain was $ 80. Required the amount of stock 
which each had in the firm. 

( S's stock $ 

Ans. } C's stock $ 

( D's stock 9 

7. P and H engage in trade, and it was mutually agreed 
that each should receive of the profits in proportion to his stock, 
and the time it was continued in trade. P put in $ 4000 for 
5 months, and H put in $ 6000 for 8 months, and they gained 
$ 680 ; what was each man's share of the gain ? 

8. A, B and C engage in trade. A put in $300 for 7 
months, B put in $ 500 for 8 months, and C put in S 200 for 
12 months ; they gain $85 ; what share of the gain does each 
receive ? 

9. A and B 'engage in trade, with $ 500. A put in his stock 
for 5 months, and B put in his for 4 months. A gained . $ 10, 
and B gained $^12; what sum did each put in ? 

. 10. A and B trade in company ; A put in $ 3000, and at 
the end of 6 months put in $ 2000 more ; B put in $ 6000, 
and at the end of 8 months took out $ 3000 ; they trade one 
year, and gain $ 1080 ; what is each man's share of the gain ? 

Jl. Four men hired a pasture for $50. A put in 5 horses 
for 4 weeks ; B put in 6 horses for 8 weeks ; C put in 12 
oxen for 5 weeks, calling 3 oxen equal to 2 horses ; and D put 
in 3 horses for 14 weeks. How much ought each man to pay ? 

12. A, B and C contract to build a piece of rail-road for 
$ 7500 dollars. A employs 30 men 50 dsfys ; B employs 50 men 
36 days ; and C employs 48 men and 10 horses 45 days, each 
horse to be reckoned equal to one man, and he is also to have 
9 112.50 for overseeing the work. How much is each man to 
receive ? 
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§ XXXVI. PROFIT AND LOSS. 

Art. 3S4« Profit and Loss is a rule hj which merchants 
and other traders estimate their gain or loss m buying and sell- 
ds. 
he following qnestions may be performed either by analy- 
sis or by proportion. 

Art. 3tl9. To find the profit or loss per cent, in buying 
and selling goods, having the cost and selling prices given. 

Ex. 1. If I buy flour at $ 4 per barrel, and sell it at $6 per 
barrel, what is the gain per cent. ? Ans. 25 per cent. 

OPKRJLTION. 

$5 — $4 = $1; J = 1.00-5-4 = .25>or25percent 

By subtracting the cost from the selling price, we find the gam per 
barrel to be $ 1, or 1 of the cost, which fraction being reduced to a 
decimal, (Art. 187,) we obtain .25, or 25 per cent., for the gain. 

OPKKATION BT PBOPOBTION., 

$5 — $4=:$1;$4:$100::$1: $ 2 5, that is, 25 per ct 

2. If I buy flour at $ 5 per barrel, and sell it at $4 per bar- 
rel, what is the loss per cent. ? Ans. * 20 per cent. 

OPERATION. 

$5 — $4 = $1; i = LOO -^ 5 = .20, or 20 per cent. 

By subtracting the selUng price from the cost, we find the loss per 
barrel to be $ 1, or -^ of the cost, which fraction being reduced to a 
decimal, (Art. 187,) we obtain .20, or 20 per cent, for the loss. 
opbrjlhon bt propobtion. 

J5— $4=$1; $5:$100::$1: $20, that is, 20 per cent. 

Rule I. — First find what fractional part the gain or loss is of the 
cost, by making the gain or loss the numerator of the fraction^ and ths 
cost the denominator ; and then reduce this fraction to a decimal for the 
answer. Or, 

Rule II. — As the cost of the goods isto$ 100, so is the gain or 
loss to the gain or loss per cent. 

Note. — The jSgorea denoting per cent, can occnpy only two places ; 

Questions. — Art. 264 . What is Profit and Loss ? Art. 255. What is the 
first rule for finding the profit or loss in buying or selling goods ? What is 
the second rule? 
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hence those below these must be regarded as a fractional part of 1 per cent, 
and may be expressed either fks a decimal or vnlgar liraetion. 

Examples for FkAcncs. 

3. Bought 40 yards of broadcloth, at $ 5.40 per yard, and I 
sell } of it at $6 per yard, and the remainder at 8 7 per yard ; 
what do I gain per cent. ? 

4. A merchant purchased for casdi 50 barrels of dour, at 85 
per barrel, and immediately sold the same on 8 months' credit, 
at 8 5.98 per barrel ; what does he gain per cent. ? 

5. A grocer bought a hogshead of molasses containing 100 
gallons, at 30 cents per gallon ; but 30 gallons having leaked 
out, he disposed of die remainder at 40 cents per gallon. Did 

' he gain or Ibse, and how much per cent. ? 

6. A gentleman in Rochester, N. Y., purchased 3000 bush- 
els of wheat, at 8 1.12^ per bushel. He paid 5 cents per bushel 
for its transportation to N. Y. city, and then sold it at 8 1.37^ 
per bushel ; what did he gain per cent. ? 

7. J. Morse bought, in Lawrence, a lot of land 1^^ ^^ 
square, for 8 5 per square rod. He sold the land at 5 cents 
per square foot ; what did he gain per cent. ? 

Art. 396« To find at what price goods must be sold to 
gain or lose a given per cent 

Ex. 1. If I buy flour at 8 4 per barrel, for how mudi must 
I sell it per barrel to gain 25 per cent. ? Ans. 8 5. 

OPBAJLTION. 

84 X .25 = 81.00; then, 84 + 81 = 85, Ans. 

It is evideot, if I sell the flour for 25 per cent, gain, I sell it for .35 
more than it cost. Therefore, if I add .25 of Sie cost to itself, it 
will give the price per barrel for which the flour must be sold ; as seen 
in the operation. 

OPERATION BY PROPORTION. 

8100 + 825 = 8125; 8100:8125:: 84:85, Ans. 

2. If I buy flour at 8 5 per barrel, for what must I sell it per 
barrel to lose 20 per cent. ? 

Qjj^BTiovs. — How many places can the figures denoting oer cent, occupy? 
Wlmt is the next place below hundredths ? How are the ngures below hun- 
dredths regarded ? How may they be expressed ? ^ 

22 
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OPB&ATIOH. 

96 X .20 = $1.00;^5 — Sl = $4, Ans. 

It is evident if I sell the floor for 20 per cent, loss, I sell it for .20 
less than it cost. Therefore, if I subtract .20 of the cost from itself, it 
will give the price per barrel for which the flour must be sold ; as seen 
in the operation. 

«OPBHATI0If BT PROPORnON. 

SlOO — S20 = $80; $100:^80 :: $5: $4, Ans. 

Rule I. — Find the percentage on the cost of the goods at the given. 
rate per cent., and add it to the cost, or subtract it from it, according as 
the goods are sold at a profit or loss. Or, 

Rule II. — As $ 100 are to $ 100 toith the profit added or loss sub- 
tracted, so is the given price to the price required. 

Examples foe Practicb. 

3. Bought a hogshead of molasses, containing 120 galIon3, 
for 30 cents per gallon, but it not proving so good as was ex- 

rjcted, I am willing to lose 10 per cent, on the cost ; what shall 
receive for it ? 

4. A grocer bought a hogshead of sugar, weighing net 7cwt. 
3qr. 12lb., for $ 88 ; for what i^ust he sell it per pound to gain 
20 per cent. ? 

.*5. J. Simpson bought a farm for $ 1728 ; for what must it 
be sold to gain 12 per cent., provided he is to wait 8 months, 
without interest, for his pay ? 

6. J. Fox purchased a barrel of vinegar, containing 32 gal- 
lons, for $ 4 ; but 8 gallons having leaked out, for how much 
must he sell the remainder per gallon to gain 10 per cent, on 
the cost ? 

7. Bought a horse for $ 90, and gave my note to be paid in 
6 months without interest ; what' must be my cash price to 
gain 20 per cent, on my bargain ? 

8. H. Tilton bought 7cwt. of coffee, at $ 11.50 per cv^rt., but 
finding it injured, he is willing to lose 16 per cent. ; for how 
much must he sell the 7cwt. ? 

Art. flSVm To find the cost when the selling price and 
the gain or loss per cent, are given. 

Ex. 1. If I sell flour at $ 5 per barrel, and by so doing make 
25 per cent., what was the cost of the flour ? 

Ans^ $ per barrel. 

Questions. — Art. 256. What is the first rule for findine at what price 
goods must be sold to gain or lose a given per cent. 7 What is the second rulel 
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Let ^%% = 1, represent the cost of the flour per barrel ; then 
since $ 5 is 25 per cent., or -^^ more than the cost, it is equal 
to IM + AV = W* of the actual cost. Again, if $ 5 is ^ 
of the cost, T^ will be $5 -5- 125 = $.04; and ^, or the 
cost of the flour per.barrel, will be $ .04 X 100 = $ 4.00. 
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$100 4- $25 = $125; $125: $100 :: $5: $4, Ans. 

2. If I sell flour at $ 4 per barrel, and by so doing lose 20 
per cent., what was the cost of the flour ? 

Ans. $ 5 per barrel. 

OPS&AnON. 

Let ^%% = 1, represent the cost of the flour per barrel ; then, 
since $ 4 is 20 per cent., or -^^ less than the cost, it is equal 
to i** — -^ = T^ of the actual cost Again, if $ 4 is ^jj 
of the cost, T^xy will be $ 4 -5- 80 = $,.05, and iJg, or the cost 
per barrel, will be $ .05 X 100 = $ 5.00. 

OPERATION BT PROPORTION. 

$100 — $20=±$80; $80:$10Q::$4:$5, Ans. 

Rule I. — Find what fractional part the selling price is of the cost^ 
by making 100, voUh the gain per cent, added, or the loss per cent, sub- 
tracted, the numerator of a fraction, and 100 the denominator ; then 
divide the selling price by this fraction, and the quotient will be the cost. 
Or, 

Rule IT. — As $ 100 with the gain per cent, added or loss per cent, 
subtracted is to $ 100, so is the sdling price to the cost. 

Examples fok Practice. 

3. Having used my chaise 16 years, I am willing to* sell it 
for $ 80 ; but by so doing I lose 62 J per cent. ; what was the 
cost of the chaise ? 

4. If I sell wood at $7.20 per cor3, and gain 20 per cent., 
what did the wood cost me per cord ? 

5. J. Adams sold 40 cases of shoes for $ 1600, and gained 
18 per cent. ; what was the first cost of the shoes ? 



Question. — Art. 267. What is the first rule for finding the cost, when the 
selling price and the gain or loss per cent, are given? What is the second 
rule? 
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6. Sold 17 barrels of flour ftt 88 per barrel, for which I 
received a note payable in 3 months. This note I had dis- 
counted at the Granite Bank, but on examining my account, I 
find I have lost 10 per cent, on the flour; what was the cost 
of it? 

Abt. 398. The selling price of goods and the rate per 
cent, being given, to find what the gain or loss per cent, would 
be, if sold at another price. 

Ex. 1. If I sell flour at S 5 per barrel, and gain 25 percent., 
what should I gain, if I were to sell it for $ 7 per barrel ? 

OPBRATION. 

The solution of this question involves two principles : First, 
to find thg cost of the flour per barrel, (Art. 257.) Thus, $5 
-^ 125= 8 .04 ; 8 .04 X 100 == 8 4.00, the cost per barrel. 
Second, to find the gain per cent, on the cost when sold at 8 7 
per barrel, (Art. 255.) Thus, 87 — 84 = 83; |=:3.00 
-f- 4 = .75, or 75 per cent. 

OPBBJLTIOIT BT PROPOBTION. 

8100 + 825 = 8125; 85 : 87 :: 8 125 : 8 175; 
8175 — 8100 = 875, that is, 75 per cent. 

Rule I. — Ftnd the cost of the goods, (Art. 257,) and tften the gam or 
lass per cent, on this cost at the last seOing prke, (Ait. 255.) Or, 

Rule II. ^-^As the first price is to the proposed price, so is ^ 100 vfiih 
the profit per cent, added, or the loss per cent. mUracted, to the gain 
or loss per cent, at the proposed price. 

Note. — If the answer exceeds $ 100, the excess is the gain per cent. ; 
but, if it is less than $ 100, the deficiency is the loss per cent. 

Examples for Practice. 

2. Sold a quantity of oats at 28 cents per hushel, and gained 
12 per cent. ; what per cent, -should I gain or lose, if I were to 
sell them at 24 cents per hushel ? 

3. S. Rice sold a horse for 8 37.50 and lost 25 per cent. ; 
what would have heen his gain per cent, if he had sold him for 
875? 

4. S. Phelps sold a quantity of wheat for 8 1728, and took 

Questions. — Art. 258. What is the first rule for finding -what gain or loss 
is made b}r selling goods at another price when the selling price and rate per 
cent, are given ? What is the second role 7 If the answer exceeds • 1 00, wn&i 
is the excess 7 If it is less than • 100, what is the deficiency ? 
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a note payable in 9 months without interest, and made 10 per 
cent, on his purchase ; what would have been his gain per cent 
if he had sold it to James Wilson for $ 2000 cash ? 



MISCELLANEOUS EXEBCISES IN PROFIT AND LOSS. 

1. A horse that cost 9 84, having been injured, was sold for 
8 75.60 ; what was the loss per cent. ? 

2. Sold a horse for 8 75.60, and lost 10 per cent, on the cost, 
but 1 ought to have sold him for 8 97.44 to have made a rea- 
sonable profit ; what per cent, did I lose on the price for which 
I ought to have sold the horse ? 

3. M. Star sold a horse for $ 97.44, and gained 16 per cent. ; 
what would have been his loss per cent, if he had sold the 
horse for 8 75.60, and what his actual loss ? 

4. If I buy cloth at 8 5 per yard, on 9 months credit, for 
what must I sell it per yard for cash to gain 12 per cent. ? 

5. A. Pemberton bought a hogshead of molasses, containing 
120 gallons, for 8 40 ; but 20 gallons having leaked out, for 
what must he sell the remainder per gallon to gain 10 per cent, 
on his purchase ? 

6. H. Jones sells flour, which cost him 85 per barrel, for 
87.50 per barrel; and J. B. Crosby sells coffee for 14 cents 
per pound, which cost him 10 cents per pound ; which makes the 
greater per cent. ? 

7. J. Gordon bought 160 gallons of molasses, but having 
sold 40 gallons, at 30 cents per gallon, to a man who proved a 
bankrupt, and could pay only 30 cents on the dollar, he dis- 
posed of the remainder at 35 cents per gallon and gained 10 
per cent, on his purchase ; what was the cost of the molasses ? 

8. D. Bugbee bought a horse for 8 75.60, which was 10 per 
cent, less than his real value, and sold him for 16 per cent, 
more than his real value ; what did he receive for the horse, 
and what per cent, did he make on his purchase ? 

9. A merchant bought 70 yards of broadcloth, that was IJ 
yards wide, for 84.50 per yard, but the cloth having been wet. 
It shrunk 5 per cent, in length and 5 in width ; for what must 
the cloth be sold per square yard to gain 12 per cent. ? 

22* 
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% XXXVn. DUODECIMALS. 

Abt. fUS9m Duodecimals are a kind of mixed numbers in 
which the unit, or foot, is divided into 12 equal parts, and each 
of these parts into 12 other equal parts, and so on indefinitely ; 

Duodecimals decrease from left to right in a twelvefold ratio, 
and the different orders, or denominations, are distinguished 
from each other by accents, called indices, placed at the right 
of the numerators. Hence the denominators are not expressed. 
Thus, 

1 inch or prime, equal to -j^ of a foot, is written 1 in. or 1'. 

1 second « ^H " " !"• 

1 third • " TT^F " " 1'"- 

1 fourth « y^f^ " " 1"". 

Hence the folbwing 

TABLE. . 



12 fourths 


maJte V\ 


12 thirds 


" 1". 


12 seconds 


" 1'. 


12 inches or primes 


" 1ft. 



ADDITION AND SUBTRACTION OF DUODECIMALS. 

Art. S60* Duodecimals are added and subtracted in the 
same manner as compound numbers. 

Examples for Practice. 

1. Add together 12ft. 6' 9", 14ft. T 8", 165ft. 11' 10". 

2. Add togedier 182ft. 11' 2" 4'", 127ft. T 8" 11'", 291ft. 
5' 11" 10"'. 

3. From 204ft. T 9" take 114ft. 10' 6". 

4. From 397ft. 9' 6" 11"' T"' take 201ft. 11' 7" 8'" 10"". 



Questions. -— Art. 259. What are duodecimals ? Into how x^any parts is 
the UDit or foot divided ? In what ratio do duodecimals decrease from left to 
right ? How are the different denominations distinguished from each other? 

Are the denominators of duodecimals expressed ? Repeat the table ? Art 

260. How are duodecimals added and subtracted 7 
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1C0I.TIFUCATION OF PVOOSCDULS. 

Art. 961 • To find the denomination of the product of any 
two numbers in duodecimals, when multiplied together. 

Ex. 1. What is the product of 9ft. multiplied by 3ft. ? 

Ans. 27ft 



Oft. X 3ft. = 27ft. 

2. Whatis the product of7ft multiplied by 6'? Ans. 3ft. 6'. 

OPBRATION. ' 

6' = A of a foot; then 7ft. X Aft. = « = 42*; 42' -^ 
12 = 3ft. 6'. 

3. What is the product of 5' multiplied by 4' ? Ans. V 8". 

OPBBJLTION. 

5' = A. and 4' = A; ^len ^ X A= ^ = 20"; 20" 
-T- 12 = 1' 8". 

4. What is the product of 9' multiplied by 11"' ? 

Ans. 8'" 3"", 

OPBRAnON. 

9'= A» and ir" = .Mj,; then ^ X yf iu = inrVW = 
99""; 99"^' -r- 12 = 8'" 3"". 

It will be observed, in the examples above, that feet multiplied by 

feet produce feet ; feet multiphed by primes produce primes ; primes 

multiplied by primes produce seconds, ^ &c. ; and that the several 

- products are of the same denomination as denoted by the sum of 

the indices of the numbers multiphed together. Hence, 

When two numbers are multiplied together, the sum of their indices 
annexed to their product denotes its denomination. 

Art. 963* To multiply duodecimals together. 

Ex. 1. Multiply 8ft. 6in. by 3ft. 7in. Ans. 30ft. 5' 6". 

OPBBJLTION. We first multiply each of the terms in the 

8ft. 6' multiplicand by the 3ft. in the multiplier ; thus, 

3ft. T 3ft- into 6' = 18' = 1ft. and 6'. We write the 

'■ 6' under the primes, and add the 1ft. to the pro- 

25ft. 6' duct of the 3ft. into 8ft., making 25ft. We 

4ft. 1 V 6" then multiply by the T ; thus, T into 6' = 42" 

— ^7~^„ = 3' and 6". Placing the 6" at the right of the 

3 Utt. O o primes, we add the 3' to the product of 7' into 

QuESTioi^s. — Art. 261. How i^ the denomination of the prodact denoted 
when duodecimals are multiplied together? — If feet are multiplied by feet, 
what is the product 7 What, if feet are multiplied by primes ? If primes 
are multipliea by primes % Is it absolutely necessary to commence the multi" 
plication with feet 7 
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8ft. s= 59^ = 4ft. and 11', which we write under the feet and inches, 
and the two products being added together we obtain 30ft. & &* for 
the answer. 

Rule. — 1 . Under the muUrplicand write the same names or denomina- 
tions of the multiplier; that is, feet under feet, inches under inches, 4*^. 
Multiply each term in the multiplicand, beginning at the lowest, by the 
feet of the multiplier, and write each result under its respective term, 
observing to carry a unit for every 12 from each denomination to its 
' next superior, 

2. In the same manner multiply the multiplicand by the inches of 
the multiplier, and ujrite the result of each term one place further to- 
wards the right than the corresponding terms in the preceding product. 

3. Proceed in the same manner with the seconds and all the rest of the 
denominations, and the sum of the several products will be the product 
required, 

. Examples for Practice. 

2. Multiply 8ft. 3in. by 7ft. 9in. 

3. Multiply 12ft. 9' by^ft, 11'. 

4. Multiply 14ft. 9' 11" by 6ft. 11' 8". 

5. Multiply 161ft 8' 6" by 7ft. 10'. 

6. Multiply 87ft. 1' 11" by 5ft. 7' 5". 

7. What are the contents of a board 18ft. long and 1ft. lOin. 
wide ? 

8. What are the contents of a board 19ft. 8in. long and 2ft. 
llin wide ? 

9. What are the contents of a floor 18ft. 9in. long and 10ft. 
6in. wide ? 

10. How many square feet of surface are there in a room 14ft. 
9in. lonff, 12ft. 6in. wide, and 7ft. 9in. high ? 

11. John Carpenter has agreed to make 12 shoe-boxes of 
boards that are one inch thick. The boxes are to be, on the 
outside, 3ft. 8in. long, 1ft. 9in. wide, and 1ft. 2in. high. How 
many square feet of boards will it require to make the boxes, 
and how many cubic feet will they hold ? 

12. My garden is 18 rods long and 10 rods wide ; a ditch 
is dug round it 2 feet wide and 3 feet deep ; but the ditch 
not being of a sufiicient breadth and depth, I have caused it to 
be dug.l foot deeper and 1ft. 6in. wider. How many solid 
feet will it be necessary to remove ? 

Question. — Art. 262. What is the rule for miUtiplication of Duodecimals 1 
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13. How many cords of wood in a pile 56 feet long, 4 feet 
wide, and 5 feet 6 inches high ? 

14. How many cords of wood in a pile 23 feet 8 inches 
long, 4 feet wide, and 3 feet 9 inches high ? 

15. How much wood in a pile 97 feet long, 3 feet 8 inches 
wide, and 7 feet high ? 

16. If a pile of wood be 8 feet long, 3 feet 9 inches wide, 
how high must it be to contain one cord ? 

17. I have a room 12 feet long, 11 feet wide, and 7 J feet 
high ; in it are 2 doors, 6 feet 6 inches high, and 30 inches 
wide, and the mop-boards are 8 inches high ; there are 3 win- 
dows, 3 feet 6 inches wide, and 5 feet 6 inches high ; how 
many square yards of paper will it require to cover ti^e walls ? 



§ XXXVm. INVOLUTION. 

Abt. 963. Involution is the method of finding any required 
power of any given number or quantity. 

^ pofwer is a quantity produced by multiplying any given 
number, called a root^ a certain number of times continuafly by 
itself. 

The number denoting the power is called the iTuiex or expo- 
ne?it of the power, and is a small figure placed at the right of 
the root. Thus, the second power of 6 is written 6' ; the third 
power of 4 is written 4^ ana the fourth power of f is written 

ay- 

Art. 964. To raise a number to any required power. 

3 ss 3, the first power of 3, is written 3^ or 3. 

3 X 3 s=: 9, the second power of 3, is written 3^ 

3x3x3= 27, the third power of 3, « " 3^ 

3X3X3X3= 81, the fourth power of 3," " 3*. 

3X3X3X3X3=243, the fifth power of 3, "^ " 3*. 

auMTioNs. — Art. 263. What is Involution? What is a power? What 
is the number called that denotes the power? Where is it placed? — Art. 
264. To what is the index in each power equal? 
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By examming the seyeral powers of 3 in the examples given, we see 
that the index of each power is equal to the number of times 3 is used 
as a factor in the multiphcations producing the power, and that the 
number of times the number is multiplied into itself is one less than the 
power denoted by the index. Hence the 

Rule. — Multiply the given number continually by itself, tiU the num' 
ber of multiplications is one less than the index of the power to be fo/wnd^ 
and the last product %jo%U be the power required. 

Note 1. — A firaction may be raised to any power by this rule, by mul 
tiplying its terms continually together. Thus, the second power of | is | 

• Note 2. — A mixed number may be either reduced to an imfiroper frac 
tion, or the fractional part reduced to a decimal, and then raised to th« 
required power. 

Examples for Practice. 

1. What is the 2d power of 6 ? 

2. What is the 3d power of 5 ? 

3. What is the 6th power of 4? 

4. What is the 4th power of 3 ? 

5. What is the 3d pawer of i ? 

6. What is the 4th power of I ? 

7. What is the 5th power of 3|? 

8. Whatis the3dpower of .25? 

9. Whatis the 1st power of 17? 

Art. 965. To raise a number to any required power 
without producing all the intermediate powers. 

Ex. 1. What is the 8th power of 4? Ans. 65536. 

OPBRATIGN. 
1 3 8 8 + 3+Sa 8. 

4, 16, 64; 64X64X16 = 65536. 

We first raise 4 to the 3d power, and write the exponents denoting 
each power directly above it. We then add the exponent 3 to itself, 
and increasing the sum by the exponent 2, obtain 8, a number equal to 
the power required. We next multiply 64, the power belonging to 
the exponent 3, into itself, and this product by 16, the power belong- 
ing to the exponent 2, and obtain 65536, for the 8th power. Hence the 
following 

Rule. — Raise the given number to any convenient power, and write 
the exponents denoting the respective powers directly aiiwe them. Then 

Questions. — What is the rule for raising a number to any re<]uired power ? 
How may a vulgar fraction be raised to a required power? How a mixed 
number ? — Art. 266. Wliat are the numbers phiced over the several powera 
of 4 called, and what do they denote? 
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add together such exponents as wiU make a number equal to the required 
power J repeating any one when it is more convenient ; and the product 
of the powers belonging to these eccponents will be the required answer. 

Note. — When a power has been found, double that power may be ob- 
tained by mnltiplying it mto itself. 

Examples foA Practice. 

2. What is the 7th power of 6 ? 

3. What is the 9th power of 6? 

4. What is the 12th power of 7 ? 

5. What is the 8th power of 8 ? 

6. What is the 20th power of 4 ? 

7. What is the 30th power of 3? 

8. What is the 50th power of 2 ? 



§ XXXIX. EVOLUTION. 

Art. 906. Evolution^ is the method of finding the root 
of a given power or numher, and is therefore the reverse of 
Involution. 

A root of any power is a number which, being multiplied 
into itself a certain number of times, produces the given power. 
Thus, 4 is the second or square root of 16, because 4x4 = 
16 ; and 3 is the third or mbe root of 27, because 3x^X3 
= 27. 

The root takes the name of the power of which it is the root. 
Thus, if the number is a second power, the root is called the 
second or square root ; if it is a third power, the root is called 
the third or cube root ; and, if it is a fourth power, its root is 
called the fourth or biquadrate root. 

Those roots which can be exactly found are called ratiorud 
roots; those which cannot be^ exactly found, but approximate 
towards the true root, are called surd roots. 

QuESTioNa.— What is the rule for involving a number without producing 
all the intermediate powers 7 — Art. 266. What is Evolution? What is a 
root? From what does the root take ite name? What are rational roots? 
What surd roots? 
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Roots are denoted by writing the character s/ before the 
power, with the index of the root over it, or by a fractional 
index or exponent. The third or cube root of 27 is expressed 
thus, >^27 or 27* ; and the second or square root of 25 is ex- 
pressed thus, >^25 or 25^. * 

NoTK. — The mdex 2 over \/ bnsnaHy omitted, when the square root is 
required. Thus, /^64 denotes the square root of 64. 

EXTRACTION OF THE SQUARE ROOT. 

Art. 967. The Square Root is the root of any second 
power, and is so called because the square or second power of 
any number represents the contents of a square surface, of 
which the root is the length of one side. 

Art. 968. To extract the square root of any number is 
to find a number which, being multiplied by itself, wiU produce 
the given number. 

The following numbers in the upper line represent roots, and 
those in the lower line their second powers or squares. 

Roots, 123456789 10 
Squares, 1 4 9 16 25 36 49 64 81 100 

It will be observed that the second power or square of each of the 
numbers above contains twice as many figures as the root, or twice as 
many wanting one. Hence, 

To ascertain the number of figures in the square root of any given num- 
ber^ it must he divided into periods, beginning at the right , eaat of which, 
eaxepting the last, must tdways contain two figures ; and the number 
of periods will denote the number of figures of which the root will consist. 

Ex. 1. I wish to arrange 625 tiles, each of which is 1 foot 
square, into a square pavement; what will be the length of one 
of the sides ? Ans. 25 feet. 

opKRATioH. It is evident, if we extract the square root 

Ao^/or; A«o of 625, we shall obtain one side of the pave- 
2 V ' ment,infeet. (Art. 267.) 

^ Beginning at the right hand, we divide the 

45)225 number into periods, by placing a point over 

225 ^^ "S"^^ ^^'^^ figure of each period ; and 

then &id the greatest square number in the 

duESTioKs. — How are roots denoted? How is the third or cube root 
denoted? How the second or square root? What is said of the index 2? 
— Art. 267. What is meant by the square root, and why is it so called ? — 
Art. 263. What is meant by extracting the square root? How many more 
figures in the square of any number than in the root ? How do you ascertain 
the number of figures in the square root of any number? Why do you point 
ofi* the numbers into periods of two figures each ? What is found by extract- 
ing the square root or the number in the question ? 
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left hand period, 6 (hundreds) to be 4 (hundreds), and that its root is 
2, which we write in the quotient. As this 2 is in the place of tens, 
its vadue is 20, and represents the side of a square, the area or super- 
ficial contents of which are 400 square feet, as seen in Fig. 1. 

We now subtract 400 feet from 625 feet, 
and have 225 feet remaining, which must 
be added on two sides of Fig. 1, in order that 
it may remain a square. We therefore 
double the root 2 (tens) or 20, one side of 
the square, to obtam the length of the two 
sides to be enlarged, making 40 feet ; and 
then inquire how many times 40, as a divi- 
sor, is contained in the dividend 225, and find 
it to be 5 times. This 5 we write in the 
quotient or root, and also on the right of the 
divisor, and it represents the width of the 
additions to the square, as seen in Fig. 2, 




20 feet. 



Fig, 2. 
25 feet. 



The width of the additions being multiplied by 40, the length of 
the two additions, makes 200 square feet, the contents of the two addi- 
tions £ and F, which are 100 feet for each. 
The space G now remains to be filled, to 
complete the square, each side of which is 
5 feet, or equal to the width of £ and F. 
If, therefore, we square 5, we have the con- 
tents of the last addition, G, equal to 25 
square feet. It is on account of this last 
addition that the last figure of the root is 
placed in the divisor, for we thus obtain 45 
feet for the length of all the additions made, 
which, being multiplied by the width, (5ft.,) 
the last figure in the root, the product, 225 
35 teet. square feet, will be the contents of the three 

additions E, F and G, and equal to the feet remaining after we had found 
the first square. Hence we obtain 25 feet for the length of one side 
of the pavement, since 25 X 25 = 625, the number of tiles to be ar- 
ranged, and equal to the sum of the several parts of Fig. 2 ; thus, 400 
-}- 100 -{- 100 -f- 25 = 625. From this solution and explanation we 
deduce the following 
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QvBSTiONs. — What is first done after dividing the nnmber into periods ? 
What part of Fig. 1 does this greatest sanare number represent? Wnat place 
does the fi^re of the root occupy, and wnat part of the fie^ire does it represent ? 
Why does it have the place of tens 7 Why do you double the root for a divi- 
sorf What part of Fig. 2 docs the divisor represent? What part does the 
last figure of the root represent? Why do you multiply the divisor by the 
last figure of the root ? What parts of the figure does the product represent ? 
Why do you square the last figure of the root ? What part of the figure does 
this square represent ? What other way of finding the contents of the addi- 
tions without multiplying the parts separately by the width? 
23 
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Rule. — 1. Separate the given number into periods of two figures 
each^ Ijy putting a point over the place of units, another over the place 
of hundreds J and so on, and these points will show the number of figures 
of which the root will consist. _ 

2. Find the greatest square number in the first or left hand period, 
placing th'h root of it at the right hand of the given number, after the 
manner of a quotient in division, for the first figure of the root, and 
the square number under the period, subtracting it therefrom ; and to 
the remainder bring down the next period for a dividend. 

3. Place the double of the root already found on the left hand of the 
dividend for a divisor. 

4. Find how often the divisor is contained in the dividend, omitting 
the right hand figure, and place the answer in the root for the second 
figure of it, and likewise on the right hand of the divisor.* Multiply 
the divisor with the figure last annexed by the figure last placed in the 
root, and subtract the product from the dividend. To t/ie remainder 
join the next period for a new dividend. 

5. Double the figures already found in the root for a new divisor, or 
bring down the last divisor for a new one, doubling the right hand 
figure of it, and from these find the next figure in the root as last di- • 
rected, and continue tlte operation in the same manner till all the periods 
have been brought down. 

Note. — 1. If the dividend does not contain the diyiaor, a cipher mnst be 
placed in the root, and also at the right of the divisor ; then, after bringing 
down the next period, this last divisor must be used as the divisor of the 
new dividend. 

2. When there is a remainder after extracting the root of a nuraher, pe- 
riods of ciphers may be annexed, and the figures of the root thus obtained 
will be decimals. 

3. If the given number is a decimal, or a whole number and a decimal, 
the root is extracted in the same manner as in whole numbers, except in 
pointing off the decimals either alone or in connection with the whole num- 
ber, we begin at the separatrix and place a point over every second figure 
toward the right, fillmg the last period, if incomplete, with a cipher. 

4. The square root of any number ending with 2, 3, 7, or 8, cannot be 
exactly found. 

Examples for Practice. 

2. What is the square root of 14S996 ? 

* The figure of the root must generally be diminished by one or two units, 
on account of the deficiency in enlarging the square. 

Questions. — What is the rule for extracting the square root ? What is to 
be done if the dividend does not contain the divisor? What must be done if 
there is a remainder after extraciinethe root? What do you do if the given 
number is a decimal ? Of what numbers can the square root not be found 7 
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3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12, 
13. 
14. 
15. 
16. 
17. 
18. 



What 
What 
What 
What 
What 
What 
What 
What 
What 
What 
What 
What 
What 
What 
What 
What 



148996(386 
9 

68)589 
544 



766)4596 
4596 



s the 
IS the 
IS the 

the 
s the 
is the 
s the 
s the 
s the 
s the 
is the 
is the 
is the 

the 
is the 
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square 
square 
square 
square 
square 
square 
square 
square 
square 
square 
square 
square 
square 
square 
square 
square 



root of 516961? 
root of 182329 ? 
root of 23804641 ? 
root of 10673289? 
root of 20894041 ? 
root of 42025? 
root of 1014049? 
root of 538 ? 
root of 71 ? 
root of 7? 
root of .1024? 
root of .3364? 
root of .895? 
root of .120409? 
root of 61723020.96? 
root of 9754.60423716? 



Art. 360« If it is required to extract the square root of a 
vulgar fraction, or of a mixed numher, the mixed number must 
be reduced to an improper fraction ; and in both cases the frac- 
tions must be reduced to their lowest terms, and the root of the 
numerator and denominator extracted. 

Note. — When the exact root of the tenns of a fraction cannot be found, 
it must be reduced to a decinftd, and the root of the decimal extracted. 

Examples for Practice. 

1. What is the square root of -^ ? 

2. What is the square root of ^ff ? 

3. What is the square root of nil? 

4. What is the square root of t^^V^ • 

5. What is the square root of 60^^ ? 

6. What is the square jroot of 28^1 ? 



QuBBTioNB. —Art. 269. What do you do when it is required to extract the 
square root of a vulgar fraction or of a mixed number 7 
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7. What is the square root of 47^ ? 

8. What is the square root of Jf ? 

9. What is the square root of 83| ? 

10. What is the square root of 121^? 

339A 

11. What is the square root of -^ ? 

12. What is the square root of -^?^^ ? 

1557A 

APPLICATION OF THE SQUARE SOOT. 

Art. 370. The square root may he applied to finding the 
dimensions and areas of squares, triangles, circles, and other 
surfaces. 

1. A certain general has an army of 226576 men ; how 
many must he place rank and file to form them into a square ?' 

2. A gentleman purchased a lot of land in the form of a 
square, containing 640 acres ; how many rods square is his 
lot? 

3. I have three pieces of land ; the first is 125 rods long, 
and 53 wide ; the second is 62^ rods long, and 34 wide ; and 
the third contains 37 acres ; what will he die length of the side 
of a square field whose area will he equal to the three pieces ? 

4. W. Scott has 2 house lots ; the first is 242 feet square, 
and the second contains 9 times the area of the first ; how many 
feet square is the second ? 

5.- There are two pastures, one of which contains 124 acres, 
and the area of the other is to the former as 5 to 4 ; how many 
rods square is the latter ? 

6. I wish to set out an orchard containing 216 fruit tr^es, so 
that the length shall he to the hreadth as. 3 to 2, and the distance 
of the trees from each other 25 feet ; how many trees will there be 
in a row each way, and how many square feet of ground will the 
orchard cover? 

Art. 371. A triangle is a figure having three sides and 
three angles. 

A right angled triangle is a figure having three sides and 
three angles, one of which is a right angle. 

Questions. — Art. 370. To what ihay the square root be applied? — Art. 
271. What is a triangle? What is a riffht angled triangle? What is the 
longest side called ? What the other two ? 
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I The side A B is called the base of the tri- 

1 angle, the side B C the perpendicular^ the 

f side A C the hypothenuse, and the angle at 

' B is a rigM angle. 
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Art. fS79» In every right angled triangle the square of the 
hypothenuse is equal to the sum of the squares of the base and 
perpendicular, as shown by the following diagram. 



It will be seen by examininfif this diagram 
that the large square, formed on the hy- 
pothenuse A C, contains the same num- 
ber of small squares as the other two count- 
ed together. Hence, the propriety of the 
following rules. 



Art. 373* To find the hypothenuse, the base and perpen- 
dicular being given. 

Rule. — Add the square of the base to the square of the perpendicular ^ 
and attract the square root of their sum. 

Art. 374. To find the perpendicular, the base and hypoth- 
enuse being given. 

Rule. — Subtract the square of the base from the square of the hypoth- 
enuse, and extract the square root of the remainder. 

Art. 37«S« To find the base, the hypothenuse and perpen- 
dicular being given. 

Rule. — Subtract the square of the perpendicular from the square of 
the hypothenuse, and extract the square root of the remainder. 

Examples for Practice. 

1. What must be the length of a ladder to reach to the top 
of a house 40 feet in height, the bottom of the ladder being 
placed 9 feet from the siU ? Ans. 41 feet. 

duESTioNs. — Art. 272. How does the square of the hypothenuse compare 
with the base and perpendicnilar ? How does this fact appear from Fig. 2? — 
Art. 273. What i& the rule for finding the hypothenuse ? —Art. 274. What 
ibr finding the perpendicular ? — Art. 276. What for finding the base 7 

23* 
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2. Two vessels sail from the same port ; one sails due north 
360 miles, and the other due east 450 miles ; what is their dis- 
tance from each other ? 

3. The hypothenose of a certain right angled triangle is 60 
feet, and the perpendicular is 36 feet ; what is the length of 
the hase? 

4. A line drawn from the top of the steeple of a certain meet- 
ing-house to a point at the distance of 50 feet on a level from the 
base of the steeple, is 120 feet in length ; what is the height 
of the steeple ? 

5. The height of a tree on an island in a certain river, is 160 
feet. The hase of the tree is 100 feet on a horizontal line from 
the river, and is elevated 20 feet above its surface. A line ex- 
tending from the top of the tree to the further shore of the river 
is 500 feet. Required the width of the river. 

6. On the summit of a hill there is a tower 160 feet high, 
whose base is 90 feet, on a level, from a certain road that is 
110 feet wide ; the length of a line extending from the top of 
the tower to a point on the opposite side of the road is 300 feet 
What is the elevation of file base of the tower above the 
road ? 

7. John Snow's dwelling is 60 rods north of the meeting- 
house, James Briggs's is 80 rods east of the meeting-house, Sam- 
uel Jenkins's is 70 rods south, and James Emerson's 90 rods 
west of the meeting-house ; how far will Snow have to travel to 
visit his three neighbors, and then return home ? 

8. A certain room is 24 feet long, 18 feet wide, and 12 feet 
high ; required the distance from one of the lower corners to 
an opposite upper comer. 

Art. 3T0« A circle is a plane figure bounded by a curved 
line, every part of which is equally distant from a point called 
the centre. 

The drcunrference or periphery of a circle is the 
line which bounds it. 

The diameter of a circle is a line drawn through 
the centre, and terminated by the circumference ; 
as AB. 

CtuEBTioNB. — Art. 276. What is a circle? What is the circumference of 
a circle 7 What the diameter ? 
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AsT. 977* All circles are to each other as the squares of 
their diameters, semidiameters, or circumferences. 

All similar triangles and other rectilineal figures are to each 
other as the squares of their homologous or corresponding sides. 

Art. 378* To find the side, diameter, or circumference of 
any surface, which is similar to a given surface. 

Rule. — State theouestion as in Proportion, and square the given sides, 
diameters, or circumferences, and the square root of the fourth term of 
the proportion wiU be the required answer. 

Art. 379. To find the area of any surface which is simi- 
lar to a given surface. 

Rule. — State the question as in Proportion, and square the given 
sides, diameters, or circumferences, and the fourth term of the proportion 
is the required answer. 

Examples fob Practice. 
Ex. 1. I have a triangular piece of land containing 65 acres, 
one side of which is 100 rods in length ; what is the length of 
the corresponding side of a similar triangle containing 32} 
acres ? - Ans. 70.71+ rods. 

OPBRATION. 

65:32^:: 100«:5000; V^000 = '70.71+rods. 

2. I have a board in the form of a triangle, the length of one of 
its sides is 16 feet. My neighbor wishes to purchase one half 
the board ; at what distance from the smaller end must it be di- 
vided parallel to the base or larger end ? 

3. There is a triangular piece of land, the length of one side 
of which is 11 rods ; required the length of the corresponding 
side of a similar triangle containing th^ee times as much. 

4. The diameter of a circle is 6 feet, and its area is 28.3 
feet ; what is the diameter of a circle whose area is 42.5 feet ? 

5. If an anchor, which weighs 20001b., requires a cable 3 
inches in diameter, what should be the diameter of a cable, 
when the anchor weighs 40001b. ? 

6. A rope 4 inches in circumference will sustain a weight 
of 10001b. ; what must be the circumference of a rope that will 
sustain 50001b ? 

7. There is a triangle containing 72 isquare rods, and one of 

CtuESTioNs. — Art. 277. What proponion do circles have to each other ? — 
Art. 278. What is the rule for finding the side, diameter, ftCj of a surface 
similar to a given surface ? — Art. 279. What is the rule for finding the area 
of a surface siihiliBLr to a given surface ? 
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its sides measures 12 rods ; what is the area of a similar tri- 
angle whose corresponding side measures 8 rods ? 

8. A gentleman has a park, in the form of a right angled 
triangle, containing 950 square rods, the longest side or hypoth- 
enuse of which is 45 rods. He wishes to lay out another in 
the same form, with an hypothenuse | the length of the first ; 
required the area. 

9. If a cylinder 6 inches in diameter contain l.lTS-f- cubic 
feet, how many cubic feet wiU a cylinder of the same length 
contain, that is 9 inches in diameter ? 

10. If a pipe, 2 inches in diameter, will fill a cistern in 20^ 
minutes, how long would it take a pipe, that is 3 inches in 
diameter ? 

11. A tube } of an inch in diameter will empty a cistern 
in 50 minutes ; required the time it will empty the cistern, 
when there is another pipe running into it J of an inch in diam- 
eter? 

Art. 380* To find the side of a square that can be in- 
scribed in a circle of a given diameter. 

A square i& said to be inscribed in a circle when 
each of its angles or comers touches the circumfer- 
ence. . It may be conceived to be composed of two 
right angled triangles, the base and perpendicular of 
each being equal, and their hjrpothenuse the diameter 
of the circle, as seen in the diagram. Hence the 

Rule. — Extract the square root of half the square of the diameter, 
and it is the side of the inscribed square. 

Examples for Practice. 

1. What is the length of one side of a square that can be 
inscribed in a circle, whose diameter is 12 feet ? 

2. How large a square stick may be hewn from a round 
one, which is 30 inches in diameter ? 

3. Required the thickness of a square bar of iron, from 
which a screw can be cut IJ inches in diameter. 



Questions. — Art. 230. When is a square said to be inscribed in a circle 7 
Of what may the inscribed square be conceived to be composed ? What part 
of the circle is the hypothenuse of the two triangles 7 What is the rule for 
Gnding the side of ihe inscribed square 7 
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EXTBACTION OF THE CUBE ROOT. 

Akt. 381. The Cube Root is the root of any third power, 
and is so called because the cube or third power of any number 
represents the contents of a cubic body, of which the cube root 
is one of its sides. 

Art. 389. To extract the cube root is to find a number, 
which, beinff multiplied into its square, will produce the given 
number. The following numbers in ihe upper line represent 
roots, and those in the lower line their third powers or cubes. 
Roots, 1234 5 6 78 9 10 
Cubes, 1 8 27 64 125 216 343 512 729 1000 

It will be observed that the cube, or third power of each of the num- 
bers above contains three times as many figures as the root, or three 
times as many wanting one, or tvoo at most. Hence, 

To ascertain the number of figures in the cube root of any given num- 
ber, it must be divided into periods, beginning at the right, ea5i of which, 
excepting the last, must always contain three figures, and the number of 
periods will denote the number of figures, wJuch the root wiU contain. 

"Ex. 1. I have 17576 cubical blocks of marble, which meas- 
ure one foot . on each side ; what will be the length of one of 
the sides of a cubical pile, which may be formed of them ? 

Ans. 26 feet. 

17576(26 Root. It is evident that 

8 the number of 

blocks or feet on a 

2«X 300= 1200 ) 9576 1st dividend, side will be equal 

_,_ _ _ ,'-,.. to the cube root of 

7200 1st addition. 17576. (Art.281.) 

6*X2X30 = 2160 2d addition. Beginning at the 

6^ = 2 1 6 3d addition, right hand, we di- 

vide the number 

9576 Subtrahend, into periods, by 

placing a point over 

the right hand figure ot each period. We then find the greatest cube 

tumber in the left hand period 17 (thousands) to be 8 (thousands), and 

Questions. — Art. 281. What is the cube root, and why so called?— Art. 
282. What is meant by extracting the cube root? How niany more figures in 
the cube of any number than in the root? How do you ascertahi the number 
of figures in the cube root of any number? What is found by extracting the 
cube root of the number in the example ? What is first done after separating 
the number into periods ? 
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its root 2, which we place in the quotient or root. As 2 is^in the 
place of tens, because there is to be another figure in the root, its value 
is 20, and it represents the side of a cube (Fig. 1), the contents of 
which are 8000 cubic feet ; thus 20 X 20 X 20 = 8000. 

We now subtract the cube of 2 (tens) 
= 8 (thousands) from the first period, 17 
(thousands), and have 9 (thousand) feet 
remaining, which, being increased by the 
next period, makes 9576 cubic feet. This 
must be added to three sides of the cube, 
Fig. 1, in order that it may remain a cube. 
To do this, we must find the superficial 
contents of the three sides of the cube, to 
which the additions are to be made. Now, 
since one side is 2 (tens) or 20 feet square, 
its superficial contents will be 20 X 20 = 
400 square feet, and this multiplied by 3 will be the superficial contents 
of three sides ; thus, 20 X 20 X 3 = 1200, or, which is the same 
thing, we multiply the square of the quotient figure, or root, by 300 ; 
thus, 2^ X 300 = 1200 square feet. Making this number a divisor, 
we divide the dividend 9576 by it, and 
obtain 6 for the quotient, which we place 
in the root. This 6 represents the 
thickness of each of the three additions 
to be made to the cube, and their super- 
ficial contents being multiphed by it we 
have 1200 X 6 = 7200 cubic feet for 
the contents of the three additions. A, B 
and C, as seen in Fig. 2. 

Having made these additions to the 
cube, we find that there are three other 
deficiencies, nn, o a-, and r r, the length 
of which is equal to one side of the addi- 
tions, 2 (tens) or 20 feet ; and their breadth and thickness, 6 feet, 
equal to the thiokness of the additions. Therefore, to find the solid 
contents of the additions, necessary to supply these deficiencies, we 
multiply the product of their length, breadth and thickness by the 
number of additions ; thus, 6 X 6 X 20 X 3 = 2160, or, which is 
the same thing, we multiply the square of the last quotient figure 
by the former figure of the root, and that product by 30 ; thus, 6^ X' 2 

Questions. — What is done with this greatest cube number, and what imrt 
of Fig. 1 does it represent ? What is done with the root ? What is its value, 
and what part of the figure does it represent ? How are the cubical contents 
of the figure found 1 What constitutes the remainder after subtracting the 
cube number from the left hand period ? To how many sides of the cube must 
this remainder be added ? Why? How do you find the divisor ? What parts 
of the figure does it represent ? How do you obtain the last figure of the root ? 
What part of Pig. 2 does it represent? Why do you multiply the divisor by 
the last quotient figure ? What parts of the figure does the proauct represent ? 
What three other deficiencies in the figure ? 
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X 30 = 2160 cubic feel for the contents of the additions *5, w m, and 
v«, as seen in Fig. 3. 

These additions being made to the 
cube, we still observe another deficien- 
cy of the cubical space x x x, the 
length, breadth, and thickness of which 
are each equal to the thickness of the 
other additions, which is 6 feet. . There- 
fore, we find the contents of the addition 
necessary to supply this deficiency by 
multiplying its length, breadth, and 
thickness together, or cubing the last 
figure of the root ; thus, 6X6X6 = 
216 cubic feet for the contents of the 
addition z z z, zs seen in Fig. 4. 

The cube is now complete, and if we 
add together the several additions that 
have been made to it, thus, 7200 + 2160 
4- 2J6 = 9576, we obtain the number of 
cubic feet remaining after subtracting the 
first cube, which, being subtracted from 
1 26 the dividend in the operation, leaves no 
remainder. Hence, the cubical pile formed 
is 26 feet on each side ; since 26 X 26 
X 26 = 17576, the given nijmber of 
blocks, and the sum of the several parts 
of Fig. 4. Thus, 8000 + 7200 4- 
2160 + 216 = 17576. Hence the fol- 
lowing 
Rule. — 1. Separate tlie given number into periods of three figures 
each, by placing a point over the unit figure, and every third figure be- 
yond the place of units. 

2. Find by the table the greatest cube in the left hand period, and put 
its root in the quotient, 

3. Subtract the cube, thus found, from this period, and to the re- 
mainder bring down the next period ; call this the dividend. 

4. Multiply the square of the quotient by 300 for a divisor, by which 
divide the dividend and place the quotient, usually diminished by one m 
two units, for the next figure of the root. 

5. Multiply the divisor by this last quotient figure, and write the pro- 
duct under the dividend; then multiply the square of the last quotient 
figure by the former quotient figure or figures, and this product by 30, 
and place the product under the last; un3er all, set the cube of the last 
quotient figure, and call their sum the subtraJiend. 




Questions. — How do you find their contents? What parts of Pig. 3 does 
the product represent? What other deficiency do you observe? To what are 
its length, breadth and thickness equal ? How do you find its contents ? What 
part of Fig. 4 does it represent ? What is the rule lor extracting the cube root? 
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6. Subtract the subtrahend from the dividend, and to the remainder 
bring down the next period for a new dividend, unth which proceed as 
before, and so on, till this wlwle is completed. 

Note. — The observations made in Notes 1, 2, and 3, under square root, 
are equally applicable to the cube root, except in pointing off decunals each 
period must contain three fibres, and two ciphers must be placed at the 
right of the divisor when it is not contained in the dividend. 

EZAMFLES FOR PaJkCTICE. 

1. What is the cube root of 78402752 ? Ans. 428. 

OPSRATION. 

78402752(428 Root. 
64 

4800) 14402 = 1st dividend 

9600 
480 

8 



1 8 8 = 1st subtrahend. 



5 2 9 2 ) 4314752 = 2d dividend. 

4233600 

80640 

512 



4314752 = 2d subtrahend. 

2. What is the cube root of 74088 ? 

3. What is the cube root of 185193 ? 

4. What is the cube root of 80621568 ? 

5. What is the cube root of 176558481 ? 

6. What is the cube root of 257259456 ? 

7. What is the cube root of 1860867 ? 

8. What is the cube root of 1879080904 ? 

9. What is the cube root of 41673648.563 ? 

10. What is the cube root of 48392.1516051 ? 

11. What is the cube root of 8.144865728 ? 

12. What is the cube root of .075686967 ? 

13. What is the cube root of 25 ? 

dtTESTioN. — How many ciphers must be placed at the right of the divisor 
when it is not contained in the dividend 7 
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Art. 383« When it is required to extract the cuhe root of 
a vulgar fraction, or a mixed numher, it is prepared in the 
same manner as directed in square root (Art. 269.) 

Examples for Practice. 

1. What is the cube root of SIt^i- ? , 

2. What is the cube root of ^^ ? 

3. What is the cube root of 49^ ? 

4. What is the cube root of 166| ? 

5. What is the cube root of 86^? 

APPLICATION OF THE CUBE ROOT. 

Art. 383. The cube root may be applied in finding the 
dimensions and contents of cubes and other solids. 

1. A carpenter wishes to make a cubical cistern that shall 
contain 2744 cubic feet of water ; what must be the length of 
one of its sides ? 

2. A farmer has a cubical box that will hold 400 bushels of 
grain ; what is the height of the box ? 

3. There is a cellar, the length of which is 18 feet, the 
width 15 feet, and the depth 10 feet ; what would be the depth 
of another cellar of the same size, having the length, width, 
and depth equal ? 

Art. 984. A sphere is a solid bounded by one continued 
convex surface, every part of which is equally distant from a 
point within, called the centre. 



A. 



The diameter of a sphete is a straight line 
passing through the centre, and terminated by 
the surface ; as A B. 



Art. 38«S« A cone is a solid having a circle for its base, 
and its top terminated in a point, called the vertex. 

Questions. — Art. 282. How is a vulgar fraction or a mixed number pre- 
pared for extracting the scniare root ? y— Art. 283. To what may the cube root 
De applied ? — Art. 284. What is a sphere 7 What is the diameter of a sphere % 
— Art. 285. What is a cone ? 

24 
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The altitude of a cone is its perpendicular height, 
or a line drawn from the vertex perpendicular to the 
plane of the base ; as B C. * 



Art. 386. Spheres are to each other as the cubes of theii 
diameters, or of their circimiferences. 

Similar cones are to each other as the cubes of their altitudes^ 
or the diameters of their bases.. 

All similar solids are to each other as the cubes of their 
homologons or corresponding sides, or of their diameters. 

Art. 38T. To find the contents of any solid which is sim- 
ilar to a given solid. 

Rule. — State the question as in Proportion, and cube the given sides, 
diameters, altitudes, or drcun^erences, and the fourth term of the pro- 
jHMTtion is the required answer. 

Art. 988. To find the side, diameter, circumference, or 
altitude of any solid, which is similar to a given solid. 

Rule. — State the question as in Proportion, and cube the given sides, 
diameters, circumferences, or altitudes, and the cube root of the fourth 
term of the proportion is the required answer, • 

Examples for Practice. 

1. If a cone 2 feet in height contains 456 cubic feet, what 
are the contents of a similar cone, the altitude of which is 3 
feet ? Ans. 1539 cubic feet. 

OPERATION. 

2':3«::456: 1539. 

2. If a cubic piece of metal, the side of which is 2 feet, is 
worth $ 6.25 ; what is another cubical piece of the same kind 
worth, one side of which is 12 feet ? 

3. If a ball, 4 inches in diameter, weighs 501b., what is the 
weight of a ball 6 inches in diameter ? 

Questions. — What is the altitude of a cone ? Art. 286. What proportion 
do spheres have to each other ? What proportion do cones have to each other ? 
What proportion do all similar solids have to each other ? — Art. 287. What is 
the rule for finding the contents of a solid similar to a given solid ? — Art. 288. 
What is the rule for finding the side, diameter, &c., of a solid similar to a 
given solid 7 
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4 If a sugar loaf, which is 12 inches in height, weighs 16Ib., 
how many inches may be broken from the base, that the residue 
may weigh 81b. ? 

5. If an ox, that weighs 8001b., girts 6 feet, what is the 
weight of an ox that girts 7 feet ? 

6. If a tree, that is one foot in diameter, make one cord, 
how many cords are there in a sknUar tree, whose diameter is 
two feet ? 

7. If a bell, 30 inches high, weighs 10001b., what is the 
weight of a bell 40 inches high ? 

8. If an apple, 6 inches in circumference, weighs 16 ounces, 
what is the weight of an apple 12 inches in circumference ? 

9. A and B own a stack of hay in a conical form. It is 15 
feet high, and A owns J of the stack ; it is required to know 
how many feet he must take from the top of it for his share. 



§ XL. ARITHMETICAL PROGRESSION. 

Art. 389« When a series of numbers increases ' or de- 
creases by a constant difference, it is called Arithmetical Pro- 
gression, or Progression by Difference. Thus, 

2, 5, 8, 11, 14, 17, 20, 23, 26, 29, 
29, 26, 23, 20, 17, 14, 11, 8, 5, 2. 

The first is called an ascending, series or progression. The 
second is called a desccTiding series or progression. The num- 
bers which form the series are called the terms of the progres- 
sion. The^r*^ and last terms are called the extremes, and the 
other terms the Tn&ms, The constant difference is called the 
common difference of the progression. 

Any three of the five following things being given, the other 
tvjo may be found : — 

duBSTioNs. — Art. 289. What is arithmetical progression 7 What is an 
ascending series ? What a descending series ? What are the terms of a pro- 
gression ? What the extremes ? Wm the means 7 
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1st. Tlie first tenn, or first extreme ; 

2d. The last term, or kst extreme ; 

3d. The number of terms ; 

4th. The common difference ) 

5th. The sum of the terms. 

Art. 990. To find the common difi^rence, the first term, 
last term, and number of terms being given. 

Illustration. '• — In the following series, 

2, 6, 8, 11, 14, 17, 20, 23, 26, 29, 

2 and 29 are the extremes, 3 the common difference, 10 the 
number of terms, and the sum of the series 155. 

It is evident that the number of common differences in any 
series must be 1 less than the number of terms. Therefore, 
since the mmiber of terms in this series is 10, the number of 
common differences will be 9, and their sum will be equal to 
the difference of the extremes ; hence, if the difference of the 
extremes (29 — 2 ^ 27) be divided by the number of common 
differences, the quotient will be the common difference. Thus, 
27 -7- 9 = 3, the common difference. Hence the following 

Rule. — Divide the difference of the extremes by the nOmber of terms 
less one, and the quotient is the common difference. 

Examples for Practice. 

1. The extremes of a series are 3 and 35, and the number 
of terms is 9 ; what is the common difference ? Ans. 4. 



common . difference. 



2. If the first term is 7, the last term 55, and the number 
of terms 17, required the common difference. 

3. If the first term is 4, the last term 14, and the number of 
terms 15, what is the common difference ? 

4. If a man travels 10 days, and the first day goes 9 miles. 



Questions. — Art. 290. What is the common difference 7 What five things 
are named, any three of which heing given the other two can be found ? What 
is the rule for finding the common difference, the first term, last term, and 
number of terms being given ? 
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and the last 17 miles, and increases each day's travel by an equal 
difference, what is the daily increase ? Ans. f miles. 

Aht. 391. To find the simi of all the terms, the first term, 
last term, and number of terms being given. 

Illustration. — Let the two following series be arranged as 
follows : — 

2, 5, 8, 11, 14, 17, 20, = 77, sum of first series. 
20, 17, 14, 11, 8, 5, 2, = 77, sum of inverted series. 

22, 22, 22, 22, 22, 22, 22, = 154, sum of both series. 

From the arrangement of the above series, we see that, by 
adding the two as they stand, we have the same number for 
the sum of the successive terms, and that the sum of both series 
is double the sum of either series. 

It is evident that, if 22 in the above series be multiplied by 
7, the number of terms, the product will be the sum of both 
series ; thus 22 X 7 = 154 ; and, therefore, the sum of either 
series will be 154 -=- 2 ^ 77. But 22 is the sum of. the 
extrevnes in each series, thus, 20 4- 2 = 22. Therefore, if the 
sum of the extremes be multiplied by the number of terms, the 
product will be double the sum of either series. Hence, 

'Rule I. — MuUipWihe sum of the extremes hy the number of terms, and 
half the product will be the sum of the series. Or, 

Rule II. — Multiply the sum of the extremes by hay the number of 
terms, and the product is the sum required. 

Examples for Practice. 

1. If the extremes of a series are 5 and 45, and the number 
of terms 9, what is the sum of the series ? Ans. 225. 

OPBBATION. 

(45 + 5) X 9 ^. -- 

^ ' ^ ^ = 225, sum of the series. 

2. John Oaks engaged to labor for me 12 months. For the 
first month I vras to pay him $ 7, and for the last month $ 51. 
In each successive month he was to have an equal addition to 
his wages ; what sum did he receive for his yearns labor ? 



Question. — Art. 291 . What is the rule for finding the sum of all the terms, 
the first term, last term, and number of terms being given ? 
24* 
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3. I have puichased from W. Hall's nursery 100 fruit 
trees, of Yarious kinds to be set around a circular lot of land, at 
the distance of one rod from each other. Having deposited 
them on one side of the lot, how far i^iall I hare travelled when 

1 have set out my last tree, provided I take only one tree at a 
time, and travel on the same line each way ? 

Art. S03« To find the number of terms, the extremes and 
common difference being given. 

Illustration. — Let the extremes oi a series be 2 and 29, and 
the conmion difference 3. The difference of the extremes will 
be 29 — 2 = 27. Now, it is evident, that, if the difference of 
the extremes be divided by the common difference, the quotient 
will be the number of common differences ; thus, 27 -5- 3 == 9. 
It has been shown, (Art. 289,) that the number of terms is 1 
more than the mmiber of diflferences ; therefore, 9 -|- 1 == 10, is 
the number of terms in this series. Hence the following 

Rule. — Divide the difference of the extremes by the common differ- 
ence, and the quotient^ increased by l, will be the number of terms 
required. 

Examples fg& Practice. 

1. If the extremes of a series are 4 and 44, and the common 
difference 5, what is the number of terms ? Ans. 9. 

OPSBATIOII. '• 

44 — 4 

1- 1 = 9j number of terms. 

5 

2. A man going a journey* travelled the first day 8 miles, 
and the last day 47 miles, and each day increased his journey 
by 3 miles. How many days did he travel ? 

Art. 393» . To find the sum of the series, the extremes 
and common difference being given. 

Illustration. — Let the extremes be 2 and 29, and the com- 
mon difference 3. The difference of the extremes will be 29 — 

2 = 27; and it has been shown, (Art. 292,) that if the differ- 
ence of the extremes be divided by the common difference, ie 

Question. — Art. 292. What is the nile for finding the number of terms, 
the extremes and common difference being given 7 
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quotient will be the number of terms less one. Therefore, the 
number of terms less one will be 27 -5- 3 = 9, and the number 
of terms 9 + 1 = 10. It was also shown, (Art. 291,) that, if 
the number of terms be multiplied by the sum of the extremes, 
and the product divided by 2, the quotient will be the sum of 
the series. Hence the 

Rule. — Divide the difference of the extremes hy the common differ- 
enccy and add 1 to the quotient; multiply this sum by the sum of the 
extremes^ and half the product is the sum of the series. 

Examples for Practice. 

1. If the two extremes are 11 and 74, and the common dif- 
ference 7, what is the sum of the series ? Ans. 425. 

OPERATION. 

74—11 , , ,^ (74+ll)XlO -Of; f • 

-4-1=10: i ' =42 5, sum of series. 

7.2 

2. A pupil commenced Virgil by reading 12 lines the first 
day, 17 lines the second day, and thus increased every day by * 
5 lines, until he read 137 lines in a day. How many lines did 
he read in all ? 

Art. 394:» To find the last term, the first term, the num- 
ber of terms, and the common difiference being given. 

Illustration. — Let the first term of a series be 2, the num- 
ber of terms 10, and the common difiference 3. It has been 
shown, (Art. 290,) that the number of common difierences is 
always 1 less than the number of terms ; and that the sum of 
the common differences is equal to the difference of the ex- 
tremes ; therefore, since the number of terms is 10, and the 
common difference 3, the difference of the extremes will be 
(10 — 1) X 3 = 27; and this difference, added to the first term, 
must give the last term ; thus, 2 + 27 = 29. Hence the fol- 
lowing 

Rule. — Multiply the number of terms leh I, by the common differ- 
ence, and add this product to the first term for the last term. 

Note. — If the Beries is descending, the product must be subtracted 
from the first term. 

Questions. — Art. 293. What is the rule for finding the sum of the series, 
the extremes and common difference being given? — Art. 294. What is the 
rule for finding the last term, the first term, the number of terms and common 
difference being given ? 
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Examples for Pragtics. 

1. K the first tenn is 1, the number of terms 7, and the 
common difference 6, what is the last term ? Ans. 37. 

OPBBATION. 

l + (7— 1)X6 = 3 7, last term. 

2. If a man travel 7 miles the first day of his journey, and 9 
miles the second, and shall each day travel 2 miles further than 
the preceding, how far will he travel the twelfth day ? 

3. If A set out from Portland for Boston, and travel 20 J 
miles the first day, and on each succeeding day 1| miles le^s 
than on the preceding, how far will he travel the tenth day? 

ANNUITIES AT SIMPLE INTEREST BT ARITHMETICAL PROGRESSION. 

Art. 30S« An Annuity is a sum of money to be paid 
annually, or at any other regular period, either for a limited 
time or forever. 

The present tvorth of an annuity is that sum which being 
put at interest will be sufficient to pay the annuity. 

The amount of an annuity is the interest of all the payments 
added to their simi. 

Annuities are said to be in arrears when they remain unpaid, 
after they have become due. 

Art. I296. To find the amount of an annuity at simple 
interest. 

Ex. L A man purchased a farm for $2000, and agreed to 
pay for it in 5 years, paying $ 400 annually ; but finding him- 
self unable to make the annual payiQents, he agreed to pay the 
whole amount at the end of the 5 years, with the simple inter- 
est, at 6 per cent., on each payment, from the time it became 
due till the time of settlement ; what did the farm cost him ? 

♦ Illustration. — It is evident the Jiftk payment wiU be 
8 400, without interest; the fourth will be on interest 1 year, 
and will amount to $424; the third will be on interest 2 years, 
and will amount to $448; the sectrnd will be on interest 3 

Questions. — Art. 295. What is an annuity ? What is meant by the pres- 
ent worth of an annuity? By the amount? When are annuities said to be 
in arrears ? 
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years, and will amount to $ 472 ; and the first will be on 
interest 4 yeard, and will amount to % 496. Therefore, these 
several sums form an arithmetical series ; thus, 400, 424, 448, 
472, 496, of which the fifth payment, or the annuity, is the 
first term, the interest on the annuity for one year the cornnum 
differervcey the time in years, the number of terms, and the 
amount of the annuity the sum of the series. The sum of this 
series is found by Art. 291 ; thus, (400 + 496) X 5 = $ 2240. 
Hence the 2 

Rule. — First find the last term of the series, (Art. 294,) and then 
the sum of the series, (Art. 391.) 

JJoTE. — If the pa3rments are to be made semi-annually, quarterly, &c., 
these periods will be the number of tenns, and the interest of the annuity 
for each period the common difference. 

Examples for Practice. 

2. What will an annuity of $ 250 amount to in 6 years, at 
6 per cent., simple interest ? 

3. What will an annuity of $ 380 amount to in 10 years, 
at 5 per cent., simple interest ? 

4. An annuity of $825 was settled on a gentleman, Jan. 1, 
1840, to be paid annually. It was not paid until Jan. 1, 1848; 
how much did he receive, allowing 6 per cent, simple interest? 

5. A gentleman let a house for 3 years, at $ 200 a year, the 
rent to be paid semi-annually, at 8 per cent., per annum, sim- 
ple interest. The rent, however," remained unpaid until the 
end of the three years ; what did he then receive ? 

6. A certain clergyman was to receive a salary of $ 700, to 
be paid annually, but for certain reasons, which we fear were 
not very good, his parishioners neglected to pay him for 8 years, 
but he agreed to settle with them and allow them $ 100, if they 
would pay him his just due with interest ; required the sum 
received ? 

7. A certain gentleman in Boston has a very fine house, 
which he rents at 9 50 per month. Now, if his tenant shall 
omit payment until the end of the year, what sum should the 
owner receive, reckoning interest at 12 per cent. ? 

Questions. —Art. 296. What forms the first term of a progression in an 
annuity ? What the common difference ? What the number of terms ? What 
the sum of the series ? What is the rule for finding the amount of an annuity 
at simple interest? If the payments are made semi-annually, quarterly, &c., 
what constitute the terms ? What the common difference '? 
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§ XLI. GEOMETRICAL PROGRESSION. 

Art. 397. When there are three or more numbers, and 
the same quotient is obtained by dividing the second by the 
first, the third by the second, and the fourth by the third, &c., 
these numbers are in Geometrical Progression^ and may be 
called a Geometrical Series. Thus, 

2, 4, 8, 16, 32, 64, 

64, 32, 16, 8, 4, 2. 

The former is called an ascending series, and the latter a 
descending series. 

In the first series the quotient is 2, and is called the ratio ; 
in the second, it is |. Hence, if the series is ascending y the 
quotient is more than unity ; if it is descendvngy it is less than 
unity. 

The first and last terms of a series are called extremeSy and 
the other terms, means. 

Any three of the five following things being given, the other 
tivo may be found : — 

1st. The first term, or first extreme ; 

2d. The last term, or last extreme ; 

3d. The number of terms ; 

4th. The ratio ; 

5th. The sum of the terms, or series. 

Art. 398* One of the extremes, the ratio, and the number 
of terms being given, to find the other extreme. 

Illustration. — Let the first term be 2, the ratio 3, and the 
number of terms 7. It is evident, that, if we multiply the first 
term by the ratio, the product will be the second term in the 
series ; and, if we multiply the second term by the mtio, the 
product will be the third term; and, in this manner, we may 
carry the series to any desirable extent. By examining the 
following series, we find that 2, carried to the 7th term, is 1458; 
thus, 

QuESTioKs. — Art. 2W. When are numbers in geometrical progression 7 
What is an ascending series 7 What a descending series 7 What is the ratio 
of a progression 7 Is the ratio greater or less than unity, in an ascending 
series 7 In a descending series 7 What are the extremes of a series 7 What 
the meqns 7 What five things are mentioned, any three of which being glyen, 
the other two may be found 7 
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1 
2 



18 ^ 1^2 4§6 1^ 



The factors of 1458, are 3, 3, 3, 3, 3, 3, and 2, the last of 
which is the first tenn of the series, and the others the ratio 
repeated a numher of times 1 less than the numher of terms. 
But multiplying these factors together is the same as raising 
the ratio to the sixth power, and then multiplying that power 
by the first term. Hence the following 

Rule. — Raise tlys ratio to a power whose index is equal to the ntcm- 
ber of terms less one; then multiply this power by the first term, and the 
product is the last term, or other extreme. 

Note. — This role may be applied in conoputing compound interest, 
the principal being the first term, the amount of one dollar for one year, 
the ratio, the time, in years, one less than the number of terms, and the 
amoont the last term. 

Examples for Practice. 

1. The first term of a series is 1458, the numher of terms 
7, and the ratio \ ; what is the last term ? Ans. 2. 

OFBRATIOM. 

Ratio (i)« = ^; ^J^xl458=SW = 2, the last term. 

2. If the first term of a series is 4, the ratio 5, and the nimi- 
her of terms 7, what is the last term ? 

3. If the first term of a series is 28672, the ratio J, and the 
number of terms 7, what is the last term ? 

4. The first term of a series is 5, the ratio 4, and the num- 
ber of terms is 8 ; required the last time. 

5. If the first term of a series is 10, the ratio 20, and the 
number of terms 5, what is the last term ? 

6. If the first term of a series is 30, the ratio 1.06, and the 
number of terms 6, what is the last term ? 

7. What is the amount of 8 1728 for 5 years, at 6 per cent., 
compound interest? 

8. What is the amount of $ 328.90, for 4 years, at 6 per 
cent, compound interest? 

9. A gentleman purchased a lot of land containing 16 acres, 
agreeing to pay for the whole what the last acre would come 



QvESTioNB. — Art. 298. What is the rule for findmg the other extreme, one 
of the extremes, the ratio, and number of terms being given? To what may 
this rale be applied? 
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to, reckoning 5 cents for the first acre, 15 cents for the second, 
and so on, in a Aree-fold ratio. What did the lot cost him ? 



Art. 309. To find the sum of all the terms, the first term, 
the ratio, and the numher o^ terms heing given. 

Illustration. — Let it be required to find the sum of the 
following series : — 

2, 6, 18, 54.. 

If we multiply each term of this series by the ratio 3, the 
products will be 6, 18, 54, 162, forming a second series, whose 
sum is three times the sum of the first series ; and the differ' 
ence between these two series is twice the sum of the first 
series. Thus, 

6, 18, 54, 162, the second series. 
2, 6, 18, 54, the first series. 

2, 0, 0, 0, 162— 2=160, difierence of the two series. 

Now, since this difference is twice the sum of the first series, 
one half this difference will be the sum of the first series ; thus, 
160-7-2=80. 

It will be observed, by examining the operation above, that, 
if we had simply multiplied 54^ the last' term of the first series, 
by the ratio 3, and subtracted 2, the first term, from it, we 
should have obtained 160 ; and this being divided by the ratio, 
3 less 1, would have given 80, the same number as before, for 
the sum of the first series. Hence the 

Rule. — Find the last term as in the preceding article ^ multiply it by 
the ratio, and from the product subtract the first term. Then divide this 
remainder by tJie ratio less 1, and the quotient mil be the sum of the 
series. Or, 

Rule II. — Raise the ratio to a power whose index is equal to the 
number of terms, from whkh subtract 1 ; divide the remainder by the ratio 
less 1, atid the quotient, muUiptied by the given extreme, wM be the sum 
of the series required. 

Note 1. — If the ratio is less than a unit, the product of the last term 
multiplied by the ratio must be subtraeted from the first term ; and to 
obtain the divisor, the ratio mqst be suj^tracted from unity, or 1. 

Questions. — Art. 299. What is tRe rule for finding the sum of all the 
terms, the first term, ratio, and number of terms beioff given? If the ratio is 
less than a uqit, wha^must, be done with the product <» the last, term multiplied 
by the ratio? How is the divisor obtained when the ratio. i» tes&i thati 1 ? 
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NoTK 2. — If the second role is employed, when the ratio is less than 
one, its power, denoted by the noniber of terms, must be subtracted from 
1, and the remainder divided by the difference between 1 and the ratio. 

Examples for Practice. 

1. If the first term of a series is 12, the ratio 3, and the num- 
ber of terms 8, what is the smn of the series ? Ans. 39360. 

OPBRATION. 

Ratio 3^ X 12=26244, the last term ; 26244 X 3=78732; 
78732 — 12 = 78720 ; 78720 -^ (3 — 1) = 39360, the smn 
of the series. 

2. The first term of a series is 5, the ratio }, and the nmnber 
of terms 6 ; required the sum of the series. Ans. 13^||. 

OPERATION. 

Ratio (§)« X 5 = m the last term; i|4 X I = ?B; 
b-m=\Wi W^(l-f)=-¥i?y^=13iB, the 
sum of the series. 

3. If the first term of a series is 8, the ratio 4, and the 
number of terms 7, required the sum of the series. 

4. If the first term is 10, the ratio j, and the number of 
terms 5, what is the sum of the series ? 

5. If the first term is 18, the ratio 1.06, and the number of 
terms 4, what is the sum of the series ? 

6. When the first term is $ 144, the ratio $ 1.05, and the. 
number of terms 5, what is the sum of the series ? 

7. D. Baldwin agreed to labor for E. Thayer for 6 months. 
For the first month he was to receive $3, and each succeeding 
month's wages were to be increased by | of his wages for the 
month next preceding ; required tlie sum he received for his 6 
months' labor. 

8. A lady, wishing to purchase 10 yards of silk for a new 
dress, thought $ 1.00 per yard too high a price ; she, however, 
agreed to give 1 cent for the first yard, 4 for the second, 16 for 
the third, and so on, in a four-fold ratio ; what was the cost of 
the dress ? 

26 
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ANNUITIES AT COMPOUND INTEEEST BY GEOMETEICAL PEOGEESSION. 

Art. 300« When compound interest is reckoned on an 
annuity in arrears, the annuity is said to be at compound 
interest; and the amounts of the several payments fopn a 
geometrical series, of which the annuity is die first term, the 
amount of $ 1.00 for one year the ratio, the years the number 
of terms, and the amount of tiie annuity, the sum of the series. 
Hence, 

Art. 301 •• To find the amount of an annuity at compound ' 
interest, we have the following 

Rule I. — Find the sum of the series by either of the preceding rules, 
(Art. 299J Or, 

Rule II. — Multiply the amount of $1.00, for the given time, 
found in the table, by the annuity, and the product will be the required 
amount. 

TABLE, 
Showing the amount of $ 1 annuity from 1 year to 40. ^ 



Yean. 


5 per cent. 


6 per cent. 


Yean. 


6 per cent. 


6 per cent. 


1 


1.000000 


1.000000 


21 


35.719252 


39.992727 


2 


2.050000 


2.060000 


22 


38.505214 


43.392290 


3 


3.152500 


3.183600 


23 


41.430475 


46.995828 


4 


4.310125 


4.374616 


24 


44.501999 


50.815577 


5 


5.525631 


5.637093 


25 


47.727099 


54.864512 


6 


6.801913 


6.975319 


26 


61.113454 


69.156383 


7 


8.142008 


8.393838 


27 


54.669126 


63.705766 


8 


9.549109 


9.897468 


28 


• 58.402583 


68.528112 


9 


11.026564 


11.491316 


29 


62.322712 


73.639798 


10 


12.577893 


13.180795 


80 


66.438847 


79.058186 


11 


14.206787 


14.971643 


81 


70.760790 


84.801677 


12 


15.917127 


16.869941 


32 


75.298829 


90.889778 


13 


17.712983 


18.882138 


33 


80.063771 


97.3431C5 


14 


19.598632 


21.015066 


34 


85.066959 


li)4. 183755 


16 


21.578564 


23.275970 


35 


90.220307 


111.434780 


16 


23.657492 


25.672528 


36 


95.836323 


119.120867 


17 


25.840366 


28.212880 


87 


101.628139 


127.268119 


18 


28.132385 


30.905653 


38 


107.709546 


135.904206 


19 


30.539004 


33.759992 


39 


114.095023 


145.058458 


20 


33.065954 


36.785591 


40 


120.799774 


154.761966 



Questions. — Art. 300. When is an annuity said to be at compound inter- 
est? What do the amounts of the seveml payments form ? What is the first 
term of the series ? What the ratio ? What the number of terms ? What the 
sum of the series ?— Art. 301. What is the first rule for finding the amount of 
an annuity ? What the second ? What does the table show ? 
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Examples for Practice. 

1. What will an annuity of $ 378 amount to in 5 years, at 

6 per cent, compound interest ? Ans. $ 2130.8J1-|-. 

* 

OPBRATION BY RULB FIRST. 

1.06'*— 1 

j-^^^3Jx378 = $2130.821+. 

OPBRATIOIf BY RULE SSCOMD. 

5.6 37 093 X 3 78 = »2 13 0.82 1+. 

2. What will an annuity of $ 1728 amount to in 4 years, at 

5 per cent, compound interest ? 

3. What will an annuity of $ 87 amount to in 7 years, at 6 
per cent, compound interest ? • 

4. What will an annuity of $ 500 amount to in 6 years, at 

6 per cent, compound interest ? 

5. What will an annuity of S 96 amount to in 10 years at 
6 per cent, compound interest ? 

6. What will an annuity of $ 1000 amount to in 3 years at 
6 per cent, compound interest ? 

7. July 4, 1842, H. Piper deposited in an annuity office, 
for his daughter, the sum of $56, and continued his deposites 
each year, until July 4, 1848. Required the sum in the office 
July 4, 1848, allowing 6 per cent, compound interest. 

8. C. Greenleaf has two sons, Samuel and William. On 
Samuel's birtii-day, when he was 15 years old, he deposited for 
him, in an annuity office, which paid 5 per cent, compound 
interest, the sum of $ 25, and this he continued yearly, until 
he was 21 years of age. On William's birth-day, when he 
was 12 years old, he deposited for him, in an office which paid 
6 per cent, compound interest, the sum of $ 20, and continued 
this until he was 21 years of age. Which will receive the 
larger sum, when 21 years of age ? 

9. I gave my daughter Lydia, $ 10, when she was 8 years 
old, and the same sum on her birth-day each year, until she 
was 21 years old. This sum was deposited in the savings bank, 
which pays 5 per cent, annually. Now, supposing each depos- 
ite to remain on interest until she is 21 years of age, required 
the amount in the bank. 
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§XLII. ALLIGATION. 

Art. 3(K9. Alligation signifies the act of tying together, 
and is a rule employed in the solution of questions relating to the 
mixture of several ingredients of different prices or qualities. 
It is of two kinds, AUigation Medial and Jdligation Alternate. 

alugation medial. 

Art. 903« Alligation Medial is the method of finding the 
mean price of a mixture composed of several articles or ingre- 
dients, the quantity and price of each heing given. 

Art. 304. To find the mean price of several articles or 
ingredients, at differeift prices, or of difierent qualities. 

Rule. — Find the vabie of each of the ingredients, and divide the 
amount of their values by the sum of the ingredients; the quotient will 
be the price of the mixture. 

Examples for Practice. 

1. A grocer mixed 201b. of tea worth $ 0.50 a pound, with 
301b. worth $ 0.75 a pound, and 501b. worth $ 0.45 a pound ; 
what is 1 pound of the mixture worth ? Ans. $ 0.55. 

OPBRATION. 

$0.50X20 = 810.00 
$0.75x30 = $22.50 
$0.4 5x50 = $28.50 * 

Sum of ingredients, 10 $ 5 5.0 0, value. 
Then, $55.0 0-f-100 = $ 0.5 5 per pound. 
Proof, $0.55 X201b. = $ 11.00) 

$0.55x3 01b. = $16.50 ^ = $55.0 0. 

$0.55x501b. = $27.50) 

2. I have four kinds of molasses, and a different quantity of 
each, as follows : 30 gal. at 20 cents ; 40 gal. at 25 cents ; 70 
gal. at 30 cents, and 80 gal. at 40 cents ; what is a gallon of 
&e mixture worth ? 

3. A farmer mixed 4 bush, of oats at 40 cents ; 8 bush, of 

Questions. — Art. 302. What is alligation? What two kinds are there? 
Art. 303. What is alligation medial? — Art. 304. What is the rule for find- 
ing the mean price of several articles at different prices ? How does it appear 
that this process will give the mean price of the mixture? 
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com at 85 cents; 12 bush, rye at $ 1.00; and 10 bush, of wheat 
at $ 1.50 per bushel. What will one bushel of the mixture be 
worth? 

4. I wish to mix 301b. of sugar at 10 cents a pound ; 251b. 
at 12 cents ; 41b. at 15 cents ; and 501b. at 20 cents ; what 
is 1 pound of the mixture worth ? 

ALLIGATION ALTERNATE. 

Art. 30S« Alligation Alternate is the method of finding 
what quantity of two or more ingredients or articles, whose 
prices or qualities are given, must be taken, to compose a 
mixture of any given price or quality. 

Art. 306. To find what quantity of each ingredient must 
be taken to form a mixture of a given price. 

Ex. 1. I wish to mix two kinds of spice, one at 21 cents, 
and the other 26 cents per pound, so that the mixture may be 
worth 24 cents per pound. How many pounds of each must 
I lake? 

OPERATION ^® connect the price that is 

!' ' ^ . less than the mean price, with 

oa"1 i \ Ans. the price which is greater, and 
^o— » o ) set the difference between each 

price and the mean price oppo- 
site the price with which it is connected ; these numbers denote the 
quantity of each ingredient to be taken. 

It will be seen that the value of lib. of the spice at 21ct8. is 3 
cents less than of lib. of the mixture at the mean price, 24 cents, and 
that the value of lib. at 26 cents is 2 cents more than the mean price. 
Now if one of these prices were as much greater th.an the mean price 
as the other is less, the differences would balance each other, and the 
mixture of the two in equal quantities would be 24 cents per lb., the 
given mean price. But since the deficiency is more than the excess, 
we must take more pounds at 26 cents than at 21 cents per lb., to 
balance the deficiency. If we multiply the 2 cents by some number, 
as 3, and the 3 cents by some number, as 2, the product of the excess 
will be just equal to the product of the deficiency ; and 31b. at 26 cents 
and 21b. at 21 cents per pound, will form a mixture of 51b., worth 

Questions. — Art. 305. What is alligation alternate ? — Art. 306. How 
do you connect the prices 7 Where do you set the differences between each 
price and the mean price 7 What do these differences denote 7 How does it 
appear, from the explanation, that the differences denote the quantity of each 
kmd to be taken 7 

25* 
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$ 1.30, of which lib. will be worth 34 ednte, the price of the required 
mixture. Therefore, we mast take 31b. at 26 cei^te, and 31b. at 21 
cents, to make a mixture worth 34 cents per pound, which is the same 
result as was obtained in the operation. Hence the 

Rule. — 1. Place the prices of the ingredients under each other, in the 
order of their value, and connect the price of each ingredient which is 
less in value than the price of the mixture, toith one that is greater. 

2. Then place the difference between the price of the mixture, and 
that of each of the ingredients, opposite to the price with which it is con- 
nected, and the number set opposite to each price is the quantity of the 
ingredient to he taken at that price. 

Note. — There will be as many difl^rent answers as there are difinsrent 
ways of connecting the prices, and by multiplying and dividing these an- 
swers they may be varied indefinitely. 

EXAHFLES FOR PRACTICE. 

2. A farmer wishes to mix com at 75 cents a bushel, with 
rye at 60 cents a bushel, and oats at 40 cents a bushel, and 
wheat at 95 cents a bushel ; what quantity of each must he 
take to make a mixture worth 70 cents a bushel ? 



FIRST OPERATION. 



8BC0ND OPBRATION. 



THIRD OPBRATION. 



70 



f40-n 


25^ 


60 1 

75 J 


10 [^0 


[95- 


30 J 



4an 5"^ 

95— 10 J 195- 



40-n25+ 5 = 30^ 

5 — 25=30 I > 
10--30 = 40 ^ ^ 
30-- 10 = 40 



3. I have 4 kinds of salt worth 25, 30, 40, and 50 cents per 
bushel ; how much of each kind must be taken, that a mixture 
might be sold at 42 cents per bushel ? 



4. My swamp hay is worth $ 12 per ton, my salt hay $ 15, 
and my English hay $ 20 ; how much of each kind must be 
taken, that a ton may be sold at S 18 ? 



Art. 307. When the quantity of one ingredient is given 
to find the quantity of each of the others. 



(Questions.— What is the rule for alligation alternate? How can you' 
obtain different answers ? Are they all true ? 
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Ex. 1. How much sugar, that is worth 6, 10, and 13 cents a 
pound, must be mixed with 201b. worth 15 cents a pound, so 
that the mixture will be worth 1 1 cents a pound ? 



11^ 



6-1 
1.16-J 





onnuTioif, 


41 


1 Then, 5 : 1 : : 20 


2 


1 


1 5: 2:; 20 


6 J 


s 5:4::20 



8> Ans. 
16) 



By the conditions of the question we are to take 201b. at 15 cents a 
pound ; Uut by the operation we find the difierence at 15 cents a pound 
to be only 51b., which is but ^ of the giyen quantity. Therefore, if 
we increase the 51b. to 20, the other differences must be increased in 
the same proportion. Hence the propriety of the following 

Rule. — Take the difference between each price and the mean price, as 
before ; then say, as the dWerence of that ingredient whose quantity is 
given is to each of the differences separately, so is the quantity given to 
the several quantities required. 

Examples for Practice. 

2. A farmer has oats at 50 cents per bushel, peas at 60 cents, 
and beans at $ 1.50. These he wishes to mix with 30 bushels 
of corn at $ 1.70 per bushel, that he may sell the whole at 
S 1.25 per bushel ; how much of each kind must he take? 



3. A merchant has two kinds of sugar, one of which cost 
him 10 cents per lb., and the other 12 cents per lb. ; he has 
also 1001b. of an excellent quality which cost him 15 cents per 
lb. Now, as he ought to make 25 per cent, on his cost, how 
much of each quantity must be taken that he may sell the mix- 
ture at 14 cents per Id. 



Art. 908. When the sum of the ingredients and their 
mean price are given, to find what quantity of each must be 
taken. 

Ex. 1. I have teas at 25 cents, 35 cents, 50 cents, and 70 

Question. — Art. 307. What is the rule for finding the quantity of each 
of the other ingredients when one is given? 
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cents a pound, with which I wish to make a mixture of 1801b., 
that will be worth 45 cents a pound. How much of each kind 
must I take ? 



OPBRATIOir. 

r 25-1 25 Then, 60 : 25 : : 180 : 75^ 

5 60 : 6 : : 180 : 15 

10 60 : 10 : : 180 : 30 

20 60 : 20 : ; 180 : 60 J 

~ Proof, 180 



(.70- _ 

Sum of differences, 60 



► Ans. 



By the conditions of the question, the weight of the mixture is 1801b. ; 
but by the operation we find the sum of the differences to be only 601b., 
which is but I of the quantity required. Therefore, if we increase 
601b. to 180, each of the differences must be increased in the same 
proportion, in order to make a mixture of 1801b., the quantity required. 
Hence the 

Rule. — Find the differences as before; then say, as the sum of the 
differences is to each of the differences separately y so is the given quanlity 
to the required quantity of each ingredient. 

Examples fob Practice. 

2. John Smith's "great box" will hold 100 bushels. He 
has wheat worth S 2.50 per bushel, and rye worth $ 2.00 per 
bushel. How much chaff of no value must he mix with the 
wheat and rye, that if he fill the Itox, a bushel of the mixture 
may be sold at $ 1.80 ? 

3. I have two kinds of molasses, which cost me 20 and 30 
cents per gallon ; I wish to fill a hogshead, that will hold 80 
gallons, with these two kinds. How much of each kind must 
be taken, that I may sell a gallon of the mixture at 25 cents 
per gallon and make 10 per cent, on my purchase ? 

4. A lumber merchant has several qualities of boards ; 
and it is required to ascertain how many, at $ 10 and $ 15 per 
thousand feet, each, shall be sold on an order for 60 thousand 
feet, that the price for both qualities shall be $ 12 per thousand 
feet 



Question. — Art. 308. How do you find what quantity of each ingredient 
must be taken when the sum and mean price are given 7 
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§XLIIL PERMUTATION. 

Art. SM. PBRMtTTATioN is the method of finding how 
many difierent changes or arrangements may be made of any 
given number of things. 

Art. 310. To find the number of different arrangements 
that can be made of any given number of things. 

Ex. 1. How many different numbers may be formed from 
the figures of the following number, 432, making use of three 
figures in each number ? Ans. 6. 



FIRBT OPBBAtlOir. 



In the 1st operation, 
432, 423, 342, 324, 243. 234. 3^?^ a^i^em^ 
8BC0ND opBRATioN. that Can be made of the 

1 w Q v' *? 6 given figures, and find 

L^a^a u. the number to be 6. In 

the second operation, the same result is obtained by simply multi- 
plying together the first three of the digits, a number equal to the 
numW of figures to be arranged. Hence the 

Rule. — Multiply aU the terms of the natural series of numbers, 
from 1 up to- the given number, conHnuaUy together^ and the last 
product wiU be the answer required. 

Examples for Practice. 

2. My family consists of nine persons, and each person has 
his particular seat around my table. Now, if their' situations 
were to be changed once each day, for how many days could 
they be seated in a different position ? 

3. On a certain shelf in my library there are 12 books. If 
a person should remove them without noticing their order, 
what would be the probability of his replacing them in the 
same position they were at first ? 

4. How many words cpin be made from the 'letters in the 
word "Embargo," provided that any arrangement of them 
may be used, and that all the letters shall be taken each time ? 



Questions. — Art. 309. What is pcnnutation? —Art. 310. What is the 
rule for finding the number of arrangements that can be made of any given 
number of things 7 
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§XLIV. MENSURATION OF SURFACES. 

Abt. 31 1« a sttrfacb is a magnitude, which has length 
and breadth without thickness. 

The surface or superficial contents of a figure, are called its 
area. 

Art. 313. An angle is the inclination or opening of two 
ines, which meet in a point. 

I A right angle is an angle formed by one line 

falling perpendicularly on another, and it con- 
tains 90 degrees. 

An Ofcvte angle is an angle less tlian a right 
angle, or less than 90 degrees. 



V 



An obtuse angle is an angle greater than a 
right angle, or more than 90 degrees. 

The Triangle. 

Art. 31 3. A trllngle is a figure having three sides and 
three angles. It receives the particular names of an equilat- 
eral triangle, isosceles triangle, and scalene triangle. 

It is also caUed a right angled triangle when it has one right 
angle; an acute angled triangle, when it has all its angles 
acute ; and an obtuse angled triangle, when it has one obtuse 
angle. 

The base of a triangle, or other plane figure, is the lowest 
side, or that which is parallel to- the horizon ; as, C D. 

The altitude of a triangle is a line drawn from one of its 
angles perpendicular to its opposite side or base ; as, A B. 



An equilateral triangle is a figure which has 
its three sides equal. 




Questions. — Art. 31 1 . What is a surface ? What are the superficial contents 
of a figure called ? — Art. 312. What is an anele 7 What is a right angle 7 An 
acute angle 7 An obtuse angle 7 — Art. 313. What is a trianffle 7 What partic- 
ular names does it receive 7 When is it called a right angled triangle ? When 
an acute angled trianele 7 When an obtuse angled triangle 7 What is the 
base of a triangle 7 What the altitude 7 What is an equilateral triangle 7 
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An isosceles triangle is a figure ^ich has two 
of its sides equal. 

A scalene triangle is a figure which has its 
three sides unequal. 

A right angled triangle is a figure having 
three sides and three angles, one of which is a 
right angle. 



Art. 314. To find the area of a triangle. 

Rule I. — Multiply the hose by half the altitude^ and the product 
vnll be the area. Or, 

Rule II. — Add the three sides together^ take half that sum, and from 
this subtract each side separately ; then multiply the half of the sum 
and these remainders together^ and the square root of this product wiU 
be the area. 

1. -What are the contents of a triangle, whose base is 24 
feet, and whose perpendicular height is 18 feet ? 

2. What are the contents of a triangular piece of land, 
whose sides are 50 rods, 60 rods, and 70 rods ? 



The Quadrilateral. 

Art. S19» A quadrilateral is a figure having four sides, 
and consequently four angles. It comprehends the rectangle, 
square, rhombus, rhomboid, trapezium, and trapezoid. 

Art. 316. A farallelogram is any quadrilateral whose 
opposite sides are parallel. It takes the particular names of 
rectangle, sqicare, rhrnnhis, and rhmiboid. 

The altitude of a parallelogram is a perpendicular line 
drawn between its opposite sides ; as G D in the rhomboid. 



Questions. — What is an- isosceles triangle ? A scalene triangle ? A rieht 
angled triangle ? — Art. 314. What is the'^first rule for finding the area of a 
triangle? What the second? — Art. 315. What is a quadrilateral ? What 
figures does it comprehend? — Art. 316. What is a parallelogram? What 
particular names does it take? What is the altitude of a parallelogram? 
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A rectangle is a right angled parallelogram, 
whose opposite sides are equal. 

A sgitare is a parallelogram, having four 
equal sides and four right angles. 



/l7 



A rhombM is an ohlique angled parallelo- 
gram, whose opposite sides are equal. 



£J 



A rhcmJbus is an oblique angled parallelogram, 
haying all its sides equaL 



Abt. 317. To find the area of a parallelogram. 

Rule. — Multiply the base by the altitude^ and the product will be the 
area. 

1. What are the contents of a board 25 feet long and 3 feet 
wide ? 

2. What is the difference between the contents of two floors ; 
one is 37 f^et long and 27 feet wide, and the other is 40 feet 
long and 20 feet wide ? 

3. The base of a rhombus is 15 feet, and its perpendicular 
height is 12 feet ; what are its contents ? 



Art. 318. Atbafezoid is a quadrilateral, 
which has only one pair of its opposite sides 
parallel. 



Art. 319. To find the area of a trapezoid. 

Rule. — Multiply half the sum of the parallel sides by the altitude, 
and the product is the area. 

1. What is the area of a trapezoid, the longer parallel side 

auKSTiONs. — What is a rectangle 7 A square 7 A rhomboid 7 A rhom- 
bus 7 — Art. 317. What is the rule for finding the area of a parallelogram 7 
— Art. 318. What is a trapezoid 7— Art. 319. What is the rule for findim 
the area of a trepezoid 7 ^ 
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being 482 feet, the shorter 324 feet, and the altitude 216 
feet? 

2. What is the area of a plank, whose length is 22 feet, the 
width of the wider end being 28 inches, and of the narrower 
20 inches ? 

Art. 390« A tbapezhtm is a quadrilateral 
* which has neither two of its opposite sides 
Jp parallel. 

A diagoTud is a line joining any two opposite angles of a 
quadrilateral ; as, E F. 

Aet. 331. To find the area of a trapezium. 

Rule. — Divide the trapezium into two triangles hy a diagonal, and 
tlken find the areas of these triangles ; their sum will be the area of the 
trapezium. 

1. What is the area of a trapezium, whose diagonal is 65 
feet, and. the length of the perpendiculars let fall upon it are 
14 and 18 feet? 

2. What is the area of a trapezium, whose diagonal is 125 
rods, and the length of the perpendiculars let fall upon it are 
70 and 85 rods ? 

The Polyoon. 

Art. 333. A polygon is any rectilineal figure having more 
than four sides and four angles. It takes the particular names 
of pentagon, which is a polygon of five sides ; hexagon, one of 
six sides ; heptagon, one of seven sides ; octagon, one of eight 
^ides ; nonagon, one of nine sides ; decagon, one of ten sides ; 
undecagon, one of eleven sides ; and dodecagon, one of twelve 
«ides. 

Art. 333. A regular polygon is a plane 
rectilineal figure, which has all its sides and all 
its angles equal. 

The perimeter of a polygon is the sum of all 
its sides. 

Art. 334. To find the area of a regular polygon. 

duESTioNs. — Art. 320. What is a trapezium ? What is a diagonal ? — 
Art. 321. What is the rule for finding the area of a trapezium ? — Art. 322. 
What is a polygon 7 What particular names does it take 7 — Art. 323. What 
is a regular polygon ? 

26 
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Rule. — Multiply the perimeter hy half the perpendicular let faU 
from the centre on one of its sides, and the product will be the area, 

1. What is the area of a regular pentagon, whose sides are 
each 35 feet, and the perpendicular 24.08 feet ? 

2. What is the area of a regular hexagon, whose sides are 
each 20 feet, and the perpendicular 17.32 feet ? 



The Circle. 

Art. 33S. A circle is a plane figure bound- 
ed by a curved line, every part of which is 
I ^ equally distant from a point, called its centre. 
The circumference or periphery of a circle 
is the line which bounds it. 
The diajneter of a circle is a line drawn through the centre, 
and terminated by the circumference ; as, G H. 

Art. 396. To find the circumference of a circle, the 
diameter being givtfft. 

Rule. — Multiply the diameter hy 3.141592, an^ the product is the 
ctrcurnference, 

1. What is th€^ circumference of a circle, whose diameter 
is 50 feet ? 

2. A gentleman has a circular garden whose diameter is 
100 rods ; what is the length of the fence necessary to enclose 
it? 

Art. 9^7. To find the diameter of a circle, the circum- 
ference being given. 

Rule. — Multiply the drcwnference hy .318309, and the product will 
he the diameter, ^ ^ 

1. What is the diameter of a circle, whose circumference is 
80 miles ? 

2. If the circumference of a wheel is 62.84 feet, what is 
the diameter? 

Q.I7K8TIONS. — What is the perimeter of a polygon ? — Art. 324. What is th© 
rnle for finding the area of a regpalar polygon ? — Art. 325. What is a circle 7 
What is the circumference of a circle 1 The diameter of a circle ? — Art. 326." 
What is the rule for finding the circumference of a circle, the diameter being 
given? — Art. 327. What is the rule for finding the diameter of a circle, Uie 
circumference being given 7 
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Art. 338. To find the area of a circle, the diameter, the 
circumference, or both, being given. 

Rule I. — Multiply the square of the diameter hy .785398, arid the 
product is the area. 

Rule II. — Multiply the square of the drcimferenceby .079577, and 
tJie product is the area. 

Rule III. — Multiply half the diameter by half the circumference y 
and the product is the area. 

1. If the diameter of a circle be 200 feet, what is the area ? 

2. There is a certain farm, in the form of a circle, whose 
circumference is 400 rods ; how many acres does it contain ? 

Abt. 3S9» To find the side of a square, equal in area to 
a given circle. 

The square in the figure is supposed to have 
the same area as the circle. 



iiK,^ ^ 



I 



Rule I. — Multiply the diameter by .886227, and the product is the 
side of an eqiud square. Or, 

Rule II. — Multiply the circumference by .282094, and the product 
is the side of an equal square, 

1. We have a round field 40 rods in diameter; what is 
the side of a square field, that will contain the same quantity ? 

2. I have a circular field 100 rods in circumference ; what 
must*be the side of a square field, that shall contain the same 
area ? 

Art. 330* To find the side of a square, inscribed in a 
given circle. 

A square is said to be inscribed in a circle 
when each of its angles touches the circumfer- 
ence or periphery of the circle. 



duESTioNs. — Art. 328. What is the rule for finding the area oi a circle 
when the diameter is given ? When the circumference is given 1 When the 
diameter and circumference are both given? — Art. 329. What is the first 
rule for finding the side of a square, equal in area to a given circle ? What 
the second? — Art. 330. When is a square said to be inscribed in a circle. 
What is the first rule for finding the side of a square inscribed in a circle 'I 
The second ? 
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Rule I. — MuUiply the diameter by .707109, and the product is the 
side of the square inscribed. Or, 

Rule II. — MuUiply the circumference by .225079, and the product 
is the side of the square inscribed. 

1. What is the thickness of a squate stick of timber that 
may be hewn from a log 30 inches in diameter? 

2. How large a square field may be inscribed in a circle, 
whose circumference is 100 rods ? 

The Ellipse. 

Art. S^l. An ellipse is an oval figure ^hav- 
ing two diameters or axes, the longer of which 
is called the transverse^ and the shorter the con- 
jugate diameter. 

Art. 333* To find the area of an ellipse. 

Rule. — MuUiply the two diameters together and tJieir product by 
.785398 ; the last product is the area, 

1. What is the area of an ellipse, whose transverse diameter 
is 14 inches, and its conjugate diameter 10 inches ? 

2. What is the area of an elliptical table, 8 feet long and 5 
feet wide ? 



® 



§ XLV. MENSURATION OF SOLIDS. 

Art. 333« A solid is a magnitude which has length, 
breadth and thickness. 

Mensuration of solids includes two operations ; first, to find 
their superficial contents, and, second, their solidities. 

The Prism. 

Art. 334. A prism is a solid whose ends are ai^y plane 
figures which are equal and similar, and whose sides are par- 
allelograms. It takes particular names, according to the fiigure 

Q,uB8TiONB. — Art. 331 . What is an ellipse ? What is the longer diame- 
ter called? The shorter? — Art. 332. What is the rule for finding the area 
of an ellipse? — Art. 333. What is a solid? What two operations does 
mensuration of solids include ? — Art. 334. What is a prism ? What particu- 
lar names does it take ? 
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of its base or ends, viz., triangular prisma square prism^ pen- 
tagoTud prism^ kc. 

The base of a prism is either end ; and of solids in general, 
the part upon which they are supposed to stand. 

All prisms whose bases are parallelograms, are comprehend- 
ied under the general name parallelqpipedons or paraUdopi- 
peds. 



A triangular prism is a solid whose base is a 
triangle. 



A square prism is a solid whose base is a square, 
and when all the sides are squares it is called a 
cube. 



A perUagoTud prism is a solid whose base is a 
pentagon. 



Art. 338. To find the surface of a prism. 

Rule. — Multiply the perimeter of its Ixtse hy its height, and to this 
prodvct add the area of the two ends ; the sum is the area of the prisnil 

1. What are the superficial contents of a triangular prism, 
the width of whose side is 3 feet, and its length 15 feet ? 

2. What is the surface of a square prism, whose side is 9 
feet wide, and its length 25 feet? 

Art. 336. To find the solidity of a prism. 

Rule. — Multiply the area of the hose hy the height, and the product 
is the solidity, 

Questions. — What is the base of a prism and of solids in general? 
What is a parallelopiped or parallelopipedon? What is a triangular prism ? 
A square prism ? A pentagonal prism ? — Art. 336. What is the rule lor find- 



ing the surface of a prism 7 —Art. 336. What is the rule for finding the solid- 
ity of a prism 7 

26* 
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1. What are the contents of a triangular prism, whose 
length is 20 feet, and the three sides of its triangular end or 
base 5, 4, and 3 feet ? 

2. How many cubic feet are there in a cube, whose sides 
are 8 feet ? 

3. What is the number of cubic feet in a room 30 feet long, 
20 feet wide, and 10 feet high ? 

The Cylinder. 

Art. 3S7. A cylinder is a long, circular solid, 
of uniform diameter, and its extremities form equal 
parallel circles. 

The axis of a cylinder is a straight line drawn 
through it from the centre of one gnd to the centre 
of the oth£r. 

Art. 338. To find the surface of a cylinder. 

Rule. — Multiply the circumference of the hose by the altitude, and 
to the product add the areas of the two ends; the sum will be the whole 
surface, 

1. What is the surface of a cylinder, whose length is 4 feet, 
and the circumference 3 feet ? 

2. John Snow has a roller 12 feet long and 2 feet in 
diameter ; what is its convex surface ? 

Art. 339. To find the solidity of a cylinder. 

Rule. — Multiply the area of the base by the altitude, and the pro- 
duct will be the solidity. 

1. What is the solidity of a cylinder, 8 feet in length and 
2 feet in diameter ? 

2. What is the solidity of a cylinder, whose diameter is 5 
feet and its altitude 20 feet? 

The Pyramid and Cone. 

Art. 340. A pyramid is a soHd, standing on a tri- 
angular, square, or polygonal base, and its sides are tri- 
angles, meeting in a point at the top, called the vertex. 

The slant height of a pyramid is a line drawn from 
the vertex to the middle of one of the sides of the 
base. 

Questions. — Art. 337. What is a cylinder ? What is the axis of a cyl- 
inder ? — Art. 333. What is the rule for findia^ the surface of a cylioder ? — 
Art. 339. What is the rule for finding the solidity of a cylinder ? — Art. 340. 
What is a pyramid ? What is ihe ^-baI be\^ht of a pyramid ? 
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Art. S41« A cone is a solid, having a circle for 
its base, and its top terminated in a point, called the 
vertex. 

The altitude of a p3rramid and of a cone, is a line 
drawn from the vertex perpendicular to the plane of 
the base ; as, B G. 

The slant height of a cone is a line drawn from the vertex 
to the circumference of the base ; as, A C. 

Art. 343. To find the surface of a pyramid and of a cone. 

Rule. — ; MuUwly the perimeter or the circumference of the base by 
half its slant height, and the product is the surface, 

1. How many yards of cloth that is 27 inches wide, will it 
require to cover the sides of a pyramid whose slant height is 
100 feet, and whose perimeter at the base is 54 feet ? 

2. Required the convex surface of a cone, whose slant height 
is 50 feet, and the circumference at its base 12 feet ? 



Art. 343. To find the solidity of a pyramid and of a cone. 

Rule. — Multiply the area of the base by one third of its altitude, and 
the product will be its solidity. 

1. The largest of the Egyptian pyramids is square at its 
base, and measures 693 feet on a side. Its height is 500 
feet. Now, supposing it to come to a point at its vertex, what 
are its solid contents, and how many miles in length of wall 
would it make, 4 feet in height aad 2 feet thick ? 

2. What are the solid contents of a cone, whose height is 
30 feet and the diameter of its base 5 feet ? 



Art. 344* A frustum of a pyramid is the part 
next to the base, that remains after cutting off* the 
top, by a plane parallel to the base. 



Questions. — Art. 341. What is a cone ? What is the altitude of a pyra- 
mid and of a cone ? What is the slant height of a conte? — Art. 342. What is 
the rule for finding the surface of a pyramid and of a cone ? — Art. 343. What 
is the rule for finding the solidity of a pyramid and of a cone ? — Art. 344. 
What is the frustum of a pjrramid ? 
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Abt. 34S« a frustitm of a cone is the part next 
to the base, that remains after cutting off the top, by 
a plane parallel to the base. 

Abt. 346. To find the surface of a frustum of a pyramid 
or of a cone. 

Rule. — Add the perimeters or the circumferences of the two ends 
together, ahd muttiply this sum by half the slant height. Then add the 
areas of the two ends to this product, and their sum will be the surface. 

1. There is a square pyramid, whose top is broken off 20 
feet slant height from the base. The lengtli of 6ach sjde at 
the base is 8 feet, and at the top 4 feet ; what is its whole 
surface ? 

2. There is a frustum of a cone whose slant height is 12 
, feet, the circumference of the base 18 feet, and that of the 

upper end 9 feet ; what is its whole surface ? 

Art. 347. To find the solidity of a frustum of a pyramid 
or of a cone. 

Rule. — Find the area of the two bases of the frustum ; multiply these 
two areas together, and extract the square root of the product. To this 
root add the two areas, and multiply their sum by one third of the alti- 
tude of tJte frustum ; the product will be the solidity. 

1. What is the solidity of the frustum of a square pyramid, 
whose height is 30 feet, tlnd whose side at the bottom is 20 
feet, and at the top 10 feet ? ^ ~ 

2. What are the contents of a stick of timber 20 feet long, 
and the diameter at the larger end 12 inches, and at the 
smaller end 6 inches ? 

The Sphere. 

Art. 348. A Sphere is a solid, bounded by 
one continued convex surface, every part of which 
is equally distant from a point withm, called the 
centre. 

The axis or diameter of a sphere is a line passing through 
the centre, and terminated by the surface. 

Questions. — Art. 345. What is a frostum of a cone ? — Art. 346. What is 

the rule for finding the isurface of a frustum of a pyramid or of a cone? — Art. 

> 347. What is the rule for finding the solidity ot a frustum of a pyramid or 

of a cone ? — Art. 343. What is a sphere ? What is the diameter or axis 

of a sphere ? 
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Aet. 349. To find the surface of a sphere. 

Rule. — Multiply the diameter by the circumference ^ and the product 
will be the surface, 

1. What is the convex surface of a globe, whose diameter is 
20 inches ? 

2. If the diameter of the earth is 8000 miles, what is its 
convex surface ? 

Art. 3tS0. To find the solidity of a sphere. 

Rule. — Multiply the cube of the diameter by .523598, <md the pro- 
duct is the solidity. 

1. What is the solidity of a sphere, whose diameter is 20 
inches ? 

2. If the diameter of a globe or sphere is 5 feet, how many 
cubic feet does it contain ? 

Art. 3tSl» To find how large a cube may be cut from any 
given sphere, or be inscribed in it. 

Rule. — Square the diameter of the sphere, divide the product by 3, 
and extract the square rootoftlie quotient for the answer. 

1. How large a cube may be inscribed in a sphere 10 inches 
in diameter ? 

V 2. What is the side of a cube that may be cut from a sphere 
30 inches in diameter ? 

The Spheroid. 
Art. 3tS3. A spheroid is a solid, generated by 
the revolution of an ellipse about one of its diam- 
eters. 

If the ellipse revolves about its longer or transverse diame- 
ter, the spheroid is prolate or oblong; if about its ^A^^er or 
conjugate diameter, the spheroid is oUate ox JUUtened, 

Art. 3tKI. To find the solidity of a spheroid. 

Rule. — 1. Multiply the square of the shorter axis by the longer axis, 
and this product by .523598, if the spheroid is prolate, and the product 
will be its solidity, 

Questions. — Art. 349. What is the rule for finding the surface of a 
sphere ? — Art. 350. What is the rule for finding the solidity of a sphere ? — 
Art. 351. What is the rule for finding how large a cube can be cut from a 
given sphere ? — Art. 352. What is a spheroid ? What is a prolate spheroid ? 
What an oblate spheroid? — Art. 353. What is the rule for fiuding the solidity 
of a spheroid? 




310 MENSURATION OF LUMBER, ETC. [bbct. xlvi. 

2. If it is oblate, multiply the square of the longer axis by the shorter 
axis J and this product by .523598 ; the last product will be the solidity. 

1. What is the solidity of a prolate spheroid, whose trans- 
verse axis is 30 feet, and the conjugate axis 20 feet ? 

2. What is the solidity of an oblate spheroid, whose axes 
are 30 and 10 feet? 



§XLVI. MENSURATION OF LUMBER AND 
TIMBER. 

Art. 394. All rectangular and square lumber and timber, 
as planks, joists, beams, &c., are usually surveyed by board 
measure, the board being considered to be one inch in thick- 
ness. Round timber is sometimes measured by the ton, and 
sometimes by board measure. 

Art. 9SS* To find the contents of a board. 

Rule. — Multiply the length of the board, taken in feet, by its breadth 
taken in inches, and divide this product by 12 ; the quotient is the con- 
tents in square feet, 

1. What are the contents of a board 18 inches wide and 16 
feet long ? 

2. What are the contents of a board 24 feet long and 30 
inches wide ? 

Art. 396. To find the contents of joists, beams, &c. 

Rule. — Multiply the depth, taken in inches, by the thickness, and this 
product by the length, in feet ; divide the last product by 12, and the quo- 
tient is the contents in feet, 

1. What are the solid contents of a joist 4 inches wide, 
three inches thick, and 12 feet long ? 

2. What are the contents of a square stick of timber 25 feet 
long and ten inches thick ? 

Art. 3S7. To find ther contents of round timber. 

Rule. — Multiply the length of the stick, taken in feet, by the square 
of one fourth the girt, taken in inches ; divide this product by 144, and 
the quotient is the contents in cubic feet, 

Questions. — Art. 354. By what measure are planks, joists, &c., usually 
surveyed ? What is the usual thickness of a board ? How is round timber 
measured ? — Art. 355. What is the rule for finding the contents of a board ? ^ 
Art. 356. What is the rule for finding the contents of joists, &c. ? 
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NoTS 1. — The girt is ntRially taken about one thixd the distance from 
the larger to the smaller end. 

Note 2. — A ton of timber, estimated by this method, contains SO^x/rr 
cubic feet. 

1. How many cubic feet of timber in a stick, whose length 
is 50 feet and whose girt is 60 inches ? 

2. What are the contents of a stick whose length is 30 feet 
and girt 30 inches ? 



§ XLVn. MISCELLANEOUS QUESTIONS. 

1 . What is the difference between 7 pence and 10 cents ? 

2. What number is that, to which if ^ be added, the sum 
will be 7^ ? 

3. What number is that, from which if 3f be taken, the re- 
mainder wiU be 4J ? 

4. What number is that, to which if 3f be added, and the 
sum divided by 5J, the quotient will be 5 ? 

5. From -ft: of a mile take f of a furlong. 

6. From 7 acres take -^ of a rood. 

7. John Swift can travel 7 miles in |^ of an hour, but Thomas 
Slow can travel only 5 miles in -^^ ^^ ^^ hour. Both started 
from Danvers at the same time for Boston, the distance being 
12 miles. How much sooner will Swift arrive in Boston than 
Slow ? 

8. If I of a ton cost $ 49, what will Icwt. cost ? 

9. How many bricks, 8 inches long, 4 inches wide, and 2 
inches thick, will it take to build a wall 40 feet long, 20 feet 
high, and 2 feet thick ? 

10. How many bricks will it take to build the walls of a 
house, which is 80 feet long, 40 feet wide, and 25 feet high, 
the wall to be 12 inches thick ; the brick being of the same 
dimensions as in the last question ? 

11. How many tiles, 8 inches square, will cover a floor 18 
feet long, and 12 feet Avide ? - 

12. If it cost $ 18.25 to carry llcwt. 3qr. 191b. 46 miles, 
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how much must be paid for carrying 83cwt. 2qr. 111b. 96 
miles ? 

13. A merchant sold a piece of cloth for $ 24, and thereby 
lost 25 per cent. ; what would he have gained, had he sold it 
for $34? 

14. Bought a hogshead of molasses, containing 120 gallons, 
for $ 30 ; but 20 gallons having leaked out, for what must I 
sell the remainder per gallon to gain $ 10 ? 

15. How many acres are there in a piece of land 117f rods 
long, and 112f rods wide ? 

16. Bought a quantity of goods for $ 128.25, and, having 
kept them on hand 6 months, for what must I sell them to gain 
6 per cent. ? . 

17. If 27 bushels of potatoes cost $ 8.75, what must be paid 
for 36 bushels ? 

18. How many bushels of oats, at 50 cents per bushel, must 
I give Moses Webster for 93 bushels of corn, at $ 1.25 per 
bushel ? 

19. How many bushels of salt, at $ 1.30 per bushel, must 
be given in exchange for 75 bushels of wheat, at $ 1.25 per 
bushel ? 

20. If a sportsman spends ^ of his time in smoking, ^ in 
" gunning," 2 hours per day in loafing^ and 6 hours in eating, 
drinking, and sleeping, how much remains for useful purposes ? 

21. If a lady spend J of her time in sleep, -J in making calls , 
i at her toilet, ^ in reading novels, and 2 hours each day in 
receiving visits, how large a portion of her time will remain for 
improving her mind, and for domestic employments ? 

22. What will a piece of land, 7f rods long, and 5| rods 
wide, come to at $ 25.75 per acre ? 

23. If 5f ells English cost $ 15.16, what wiD 71f. yards - 
cost ? 

24. If a staff 4 feet long cast a shadow 5f feet, what is the 
height of a steeple whose shadow is 150 feet ? 

• 

25. Borrowed of James Day $ 150 for six months ; after- 
wards I lent him $ 100 ; how long shall he keep it to compen- 
sate him for the sum he lent me ? 

26. A certain town is taxed $ 6045.50 ; the valuation of 
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the town is 9 293275.00 ; there are 150 polls in the town, 
which are taxed $1.20 each. What is the tax on a dollar, 
and what does A pay, who has 4 polls, and whose property is 
valued at $ 3675 ? 

27. What is the value of 97 pigs of lead, each weighing 
2cwt. 3qr. 111b., at 3£. 17s. 9d. per cwt. ? 

28. What is the interest of $ 17.86, from Feb. 9, 1840, to 
Oct. 29, 1842, at 7^ per cent. ? 

29. What is the interest of $ 97.87, from Jan. 7, 1840, to 
Sept. 25, 1842, at 9 per cent. ? 

30. Required the superficial surface of the largest cube 
that can be inscribed in a sphere 30 inches in diameter ? 

31. $ 1000. Salem, N. H., Oct. 29, 1836. 
For value received, I promise to pay Luther Emerson, 

Jr., or order, on demand, one thousand dollars with interest. 

Emerson Luther. 
Attest, Adams Ayer. 
On this note are the following endorsements : 

Jan. 1, 1837, was received $ 125.00, 

June 5, 1837, do. $316.00, 

Sept. 25, 1837, do. $ 417.00, 

April 1, 1838, do. $ 100.00, 

July 7, 1838, do. $ 50.00. 

What is due, at compound interest, Oct. 29, 1842 ? 

Ans. $53.79. 

32. D. Sanborn's garden is 23f rods long, and 13f rods 
wide, and is surrounded by a good fence 7f feet high. Now 
if he shall make a walk around his garden within the fence 
7-A- feet wide, how muchjwill remain for cultivation ? 

Ans. lA. 3R. 7p. 85|^|ift. 

33. J. L^dd's garden is 100 feet long and 80 feet wide ; 
he wishes to enclose it with a ditch 4 feet wide ; how deep 
m,ust it be dug, that the soil taken from it may raise the sur- 
face one foot ? 

34. How many yards of paper that is 30 inches wide, will 
it require to cover the walls of a room that is 15^ feet long, 
lU feet wide, and 7f feet high ? 

§5. Charles Carleton has agreed to plaster the above room 
at 10 cents per square yard ; what will be his bill ? 

27 
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36. How many cubic inches are contained in a cube that 
may be inscribed in a sphere 40 inches in diameter ? 

37. The dimensions of a bushel measure are ISJ inches 
wide, and 8 inches deep ; what should be the dimensions of a 
similar measure that would contain 4 quarts ? 

38. A gentleman willed ^ of his estate to his wife, and { 
of the remainder to his oldest son, and ^ of the residue, which 
was $ 151.33^, to his oldest daughter; how much of his 
estate is left to be divided among his other heirs ? 

39. A man bequeathed ^ of his estate to his son, and ^ of 
the remainder to his daughter, and the residue to his wife ; the 
difference between his son and daughter's portion was $ 100 ; 
what did he give his wife ? 

40. A young man lost ^ of his capital in speculation ; he 
afterwards gained $ 500 ; his capital then was $ 1250 ; what 
was the sum lost ? 

41. From ^ of a jrard, there was sold ^ of it ; how much 
remained ? 

42. Sold a lot of shingles for $ 50, and by so doing I gained 
12^ per cent. ; what was their value ? 

43. If tallow be sold at 7^d. per lb., what is the value of 
17cwt. 3qr. 181b.? 

44. If r^y of a yard cost $ 5.00, what quantity will $ 17.50 
purchase ? 

45. If a man travel 17rd. 10ft. in ^ of an hour, how far 
will he travel in 8|^ hours ? 

46. When $ 11.75 are paid for 2f acres, what quantity will 
$ 100.00 purchase ? 

47. John Savory and Thomas Hardy traded in company ; 
Savory put in for capital $ 1000; they gained $ 128:00; Hardy 
received for his share of the gains $ 70 ; what was his_capital ? 

48. E. Fuller lent a certain sum of money to C. Lamson, 
and, at the end of 3 years, 7 months, and 20 days, he received 
interest and principal $ 1000 ; what was the sum lent ? 

49. Lent $ 88 for 18 months, and received for interest and 
principal $ 97.57 ; what was the per cent. ? 

50. When f of a gallon cost $ 87, what cost 7^ gallons ? 
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51. When $71 are paid for 18f yards of broadcloth, what 
cost 5 yards ? 

52. How many yards of cloth, at $ 4.00 per yard, must be 
given for 18 tons 17cwt. 3qr. of sugar at $ 9.50 per cwt. ? 

53. How much grain, at $ 1.25 per bushel, must be given 
for 98 bushels of salt, at $ 0^45 per bushel ? 

54. How many acres of land, at $ 37.50 per acre, must be 
given for 86 tons 18cwt. 3qr. 201b. of coal, at $8.50 per ton? 

55. A person, being asked ^e time of day, replied, that ^ of . 
the time passed from noon was equal to r^ of the time to mid- 
night. Required the time. 

56. How many cubic feet of water in a pond, that contains 
200 acres, and is 20 feet deep ? 

57. On a certain night, in the year 1842, rain fell to the 
depth of 3 inches in the town of Haverhill ; the town contains 
about 20,000 square acres. Required the number of hogs- 
heads of water fallen, supposing each hogshead to contain 100 
gallons, and each gallon 282 cubic inches. 

58. If the sun pass over one degree in 4 minutes, and the 
longitude of Boston is 71° 4' west, what will be the time at 
Boston, when it is llh. 16m. A. M. at London? 

59. When it is 2h. 36m. A. M. at the Cape of Good 
Hope, in longitude 18° 24' east, what is the time at Cape 
Horn, in longitude 67° 21' west? 

60. Yesterday my longitude, at noon, was 16° 18' west ; 
. to-day I perceive by my watch, which has kept correct time, 

that the sun is on the meridian at llh. 36m. ; what is my lon- 
gitude ? 

61. Sound, uninterrupted, will pass 1142 feet in 1 second ; 
how long will it be in passing from Boston to London, the dis- 
tance being about 3000 miles ? 

62. The time which elapsed between seeing the flash of a 
gun, and hearing its report, was 10 seconds ; what was the dis- 
tance ? 

63. If a globe of silver, 2 inches in diameter, be worth 
$ 125, what would be the value of a globe 3 inches in diame- 
ter? 

64. J. Pearson has tea, which he barters with M. Swift, at 
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10 cents per lb. more than it costs him, against sugar, which 
costs Swift 15 cents per pound, but which he puts at 20 cents 
per pound ; what was the first cost of the tea ? 

65. Q and Y barter; Q makes of 10 cents 12 J cents; Y 
makes of 15 cents 19 cents; which miakes the most per cent., 
and how much? 

66. A certain individual was bom in 1786, September 25, 
at 27 minutes past 3 o'clock, A. M. ; how many minutes old 
will he be July 4, 1844, at 30 minutes past 5 o'clock, P. M., 
reckoning 365 days for a year, excepting leap years, which have 
366 days each ? 

67. The longitude of a certain star is 3s. 14° 26' 14", and 
the longitude of the moon at the same time is 8s. 19** 43' 
28" ; how far will the moon have to *nove in her orbit to be in 
conjunction with the star ? 

68. From a small field containing 3A. IR. 23p. 200ft., there 
were sold 1 A. 2R. 37p. 30yd. 8ft. ; what quantity remained ? 

69. What part of J of an acre is f of an acre ? 

70. A thief vms brought before a certain judge, and it was 
proved that he had stolen property to the value of 1£. 19s. 
llfd. He was sentenced either to one year's imprisonment in 
the county jail, or to pay 1£. 19s. lljd. for the value of every 
pound he had stolen ; required the amount of the fine ? 

71. My chaise having been injured by a very bad boy, I am 
obliged to sell it for $ 68.75, which is 40 per c^t. less ^au its 
original value ; what was the cost ? 

72. Charles Webster's horse is valued at S 120, but he will 
not sell him for less than $ 134.40 ; what per cent, does he 
intend to make ? 

73. Three merchants, L. Emerson, E. Bailey, and S. Cur- 
tiss, engaged in a cotton speculation. Emerson advanced 
$3600, Bailey $4200, and Curtiss $2200. They invested 
their whole capital in cotton, for which they received $ 15000 
in bills on a bank in New Orleans. These bills were sold to a 
Boston broker at 15 per cent, below par ; what is each man's 
net gain ? 

Ans. Emerson $ Bailey $ Curtiss $ 

74 Bought a box made of plank, 3i inches thick. Its 
length on the outside is 4ft 9in., its breadth 3ft. 7in., and its 
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height 2ft. llin. How many square feet did it require to 
make the box, and how many cubic feet will it hold ? 

Ans. square feet, cubic feet. 

75. How many bricks will it require to construct the walls 
of a house, 64 feet long, and 32 feet wide, and 28 feet high ? 
The walls are to be 1ft. 4in. thick, and there are also three doors 
7ft. 4in. high, and 3ft. Sin. wide ; also 14 windows 3 feet wide 
and 6 feet high, and 16 windows 2ft. Sin. wide and 5ft. Sin. 
high. Each brick is to be S inches long, and 4 inches wide, 
and 2 inches thick. 

76. John Brown gave to his three sons, Benjamin, Samuel, 
and William, $ 1000, to be divided in the proportion of J, J, and 
■J, respectively ; but William, having received a fortune by his 
wife, resigns his share to his brothers. It is required to divide 
tlie whole sum between Benjamin and Samuel. ^ 

Ans. Benjamin $ Samuel $ 

77. Peter Webster rented a house for one year to Thomas 
Bailey, for $ 100 ; at the end of four months, Bailey rented 
one half of the house to John Bricket, and at the end of eight 
months, it was agreed by Bricket and Bailey to rent one third 
of the house to John Dana. What share of the rent must 
each pay ? 

Ans. Bailey $ Bricket $ and Dana $ 

78. I have a plank 42| feet in length, 12 inches wide, and 3 
inches thick ; required the side of a cubical box" that can be 
made from it ? 

79. D. Small purchased a horse for 10 per cent, less than 
his value, and sold him for 16 per cent, more than his value, 
by which he gained $21.84; what did he pay for the horse ? 

80. Minot Thayer sold broadcloth at $4.40 per yard, and 
by so doing he lost 12 per cent. ; whereas he ought to have 
gained 10 per cent. ; for what should the cloth have been sold 
per yard ? 

81. A gentleman has five daughters, Emily, Jane, Betsey, 
Abigail, and Nancy, whose fortunes are as follows. The first 
two and the last two have $19,000 ; the first four $19,200 ; the 
last four $20,000 ; the first and the last three $20,500 ; the 
first three and the last $21,300. What was the fortune of 
each ? 
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WEIGHTS, MEASURES AND MONEY. 

The tables in this work are intended to afibrd the learner a knowl- 
edge of the various weights, measures and moneys used in different 
countries, sufficient for the ordinary purposes of business and of prac- 
tical arithmetic. It is here proposed to supply some items of informa- 
tion, such as are not found in popular works of this kind, nor, it is 
beUeved, in any compact or easily accessible form. 



WEIGHTS AND MEASURES. 

The use of weights and measures can be traced back to a very early 
period of the world. Josephus, the Hebrew historian, asserts, that 
they were invented by Cain, the tiller of the ground and the first 
builder of a city. Whatever authority is to be attached to this state- 
ment, we learn from the Book of Genesis that the cubit was employed 
in designating the dimensions of Noah's ark ; and it is reasonable to 
suppose that several other measures, and a few simple weights, such 
as were demanded by the common intercourse and employments of 
mankind, were in use among the antediluvians. 

In the time of Abraham, we find mention made of measures of capac- 
ity, (measures of meal^) and also of money. With the latter, the 
patriarch bought a field of Ephron, the Hittite, for which he paid him 
four hundred shekels of silver. This sum was weighed out to Ephron, 
a circumstance plainly indicating that the value of money was then 
reckoned by its weight, as has been that of coins in all ages. 

But though the use of weights and measures can be referred to an 
origin thus remote in time, wef are not to suppose that they were at 
first employed with the accuracy and uniformity of modem times. On 
the contrary, as men's ideas of distance, quantity and value were, in 
the early stages of society, vague and indefinite, so also were their 
standards of comparison. 

When it was first proposed to establish some measurd^ by which 
small distances should be estimated, it was natural to have recourse te 
some parts of the human body, as the arm, the foot, the hand ; and 
hence the origin of the cubit, the length of the arm from the elbow to 
the end of the longest finger ; of the foot, the length of a man's foot ; 
and of the palm or handbreadth, the width of a man's hand. The 
span was the distance from the end of the thumb to that of the Uttle 
finger, when extended ; and the fathom the space between the extrem-. 
ities of the outstretched arms. 
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When a longer distance was to be measured, the mind would easily 
fix upon some familiar object of greater length, as a rod or pole, cut 
from the forest ; and when a shorter distance was to be expressed, it 
could be done either by dividing the foot or palm into any number of 
small equal parts, or by employing, as a unit, some minute natural 
object, as a grain of wheat or barley. In this way the pole, perch or 
rod, probably came into use, as it is certain did the barley-corn and 
inch, the latter being the twelfth part of a foot.* It may also be men- 
tioned in this place, that among the measures of the Hindoos, a people 
with whom there has been Httle change for many centuries, we find 
the bambuHpole and the staffs which doubtless opginated in a manner 
similar to the use of the modem rod or pole. The former of these is 
reckoned at twenty cubits and the latter at four. . 

The names of several other modern measures clearly indicate their 
origin, as a mile, from the Latin miUe — one thousand — that is, one 
thousand paces ; furlong, from the Saxon, far or fur, and long, or, as 
some ctymologiists say, from furrow and long, that is, the length of a 
furrow. In some instances, distances have been reckoned by the space 
through which an arrow could be shot, or a stone thrown, and hence 
the terms bow-shot and stone's-cast or stoneVthrow, with whi^h we 
occasionally meet. 

One of the most indefinite standards ever in use among any people, 
would seem to be the Chinese unit of linear measure, which is said to 
be the /lA, and to denote the distance which a man^s voice will reach in 
a level country, when thrust forth with all his might. 

The instances thus adduced are sufficient to establish two points ; 
first, that the measures of antiquity originated from the use of some 
familiar natural objects, as standards of length or distance ; and, sec- 
ondly, that men's ideas and estimate of space were, at an early period, 
vague, inaccurate, and destitute of uniformity. , 

iBut it is evident that such vagueness and diversity could not con- 
tinue. They could neither sati^ the desire of the human mind for 
accuracy, nor meet the demand for it created by advancing civilization. 
As men came to have more intercourse and business with each other ; 
to exchange commodities, fix upon the boundaries of lands, and erect 
numerous and contiguous buildings ; in a word, to live in society, and 
satisfy their necessities by the barter, sale and purchase of different 
articles -in common use, there would be needed more definite and ex- 
act standards by which they might compare one commodity with 
another, and express its relation and value. Such standards would 
be necessary in order that^equality and justice might be had in common 
business transactions. And the history of weights and measures is 
little else than the history of the human mind, in its efforts to devise 
means and instruments by which commercial intercourse might be con- 
ducted on principles of reciprocity and just equivalents. 

The importance of uniformity in weights and measures has been felt 
by all civilized nations ; and to prevent fraud by any alteration of the 

* The word inch is said to be from the Latin, uncia^ which signifies a twelfth 
/Mxr^of anythiug. 
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proper standards, or any departiue from them in piactioe, these have 
usually been kept in the custody of the government. Among the Jews 
they were committed to the caie of the priests, and in Rome they were 
deposited in the temple of Jupiter. In England they are kept in the 
exchequer, and in the United States they aie in the charge of the 
national treasury. 

So careful are the people in the different states of the Union that due 
weight and measure shall be given in all trade, that in most, if not 
in all of them, laws have been enacted requiring those who sell to have 
their weights and measures sealed, that is, tried or adjusted by some 
standards kept by p\)blic authority for the purpose. In some states 
this is done as often as once a year. 

With the desire of introducing a uniform standard of measure 
among the people of his kingdom, Henry I., in the year 1101, ordered 
that &e ulna, or ancient ell, should be of the exact length of his own 
arm. On this all other measures were to be founded ; and it is wor- 
thy of remark, that this very measure, the length of king Henry's arm, 
has remained, without sensible variation, to this day, and is the present 
English and American standard yard. 

Fomthe last one hundred years, science has been at work to devise 
some system of weights and measures which should be accurate and 
intelligible in all its parts, and not liable to change or variation. For 
this purpose the Royal Society and the parliament of England have 
combined their efforts, and the result of their labors is a system of Me- 
trology in which the '^ Imperial Yard" is made the standard of all 
measures, linear, superficial and solid ; and ultimately, as we shall see, 
of all weights. The law by which this was made the legal standard 
was passed in 1824, and is entitled, the " Act of Uniformity." This 
yard is represented by a solid brass rod, kept in the exchequer, about 
an inch square, in which, about an inch and a half from each end, is 
inserted a gold pin or stud, the space between these pins being 36 
inches. This distance is the Imperial yard. That this standard may 
not be lost or mutilated, it was enacted that it should bear a fixed and 
definite proportion to the length of a pendulum, vibrating seconds, in a 
vacuum, in the latitude of Ix>ndon, at the level of the sea, and at the 
temperature of 62** Fahrenheit. This proportion was to be that of 36 
to 39.1393. A third part of this yard was to be the legal foot ; a 
thirty-sixth part the legal inch ; five and a half such yards a rod. Sic. 

The manner in which the legal measures of capacity are founded 
upon tlie legal yard is as foUows. The " Imperial gallon," which is 
the proximate standard of capacity, contains 277.274 cubic inches, 
each solid inch being raised upon a thirty-sixth part of the Imperial 
yard. The law, however, allows that the gallon may be determined 
by weighty and then the measure containing a gallon must hold lOlbs. 
Avoirdupois weight, of distilled water, weighed in air, at 62° Fahren- 
heit, with the barometer at 30 inches. 

By the present law of England, the pound Troy contains 6760 grains, 
and this pound is the standard of all legal weights. But this pound 
itself is determined by a reference to the Lnperi^d yard. The compar- 
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ison is efiected by taking a cubic inch of water, weighed as above, and 
reckoning it at 253.458 of these grains. The pound Avoirdupois con- 
tains 7000 such grains. 

We thus see that, by the English system, all weights and measures 
being based upon the standard yard, and this yard being made to bear 
a fixed proportion to a pendulum vibrating seconds under the above- 
named conditions, the ultimate standard of reference is time, which is 
measured by the revolutions of the earth Strictly speaking, therefore, 
the whole system is as accurate and unvarying as the motion of the 
planet we inhabit. It must be admitted, however, that there are me- 
chanical difficulties in the way of obtaining entire accuracy in the 
length of the pendulum. 

Of all the systems of Metrology which have ever been constructed, 
that of the French is the most complete and scientific. In theory it 
seems to approach as nearly as possible to perfection, and the practical 
difficulties in the way of applying the theory to common use, are per- 
haps not greater than would be found in any complete and comprehen- 
sive system which could be devised. 

According to this system, the mitre is the standard measure of 
length. This mkre is one ten-fnillianth part of a quadrant of a merid- 
ian, or of the distance of the equator from the poles, and does not difier 
materially from the common yard, being 3.281 EngUsh feet. On this 
standard are founded all other measures, whether linear, superficial, or 
solid. This also, like the imperial yard of the English system, is made 
the basis of all weights. A brief accoimt of this system, together with 
some tables of French weights and measures, is given in the Appendix 
to the National Arithmetic. 

In the United States, the power of fixing the standard of weights 
and measures, like that of coining money, is conferred by the consti- 
tution on Congress. Nor has the subject been wholly neglected by the 
national legislature. At the request of the two hou^s, John Quincy 
Adams, when Secretary of State, prepared a report on weights and 
measures, which he presented, Feb. 22, 1821, nearly three years from 
the time when his attention was called to the subject by the resolution 
of the senate. This report, when it appeared, was found to be one 
of the most learned and elaborate treatises on the subject that had ever 
been written, and though the eflect of it was, for the time, rather to 
restrain than to encourage legislation in this important particular, future 
legislators may yet avail themselves of the principles and facts which 
it contains, in giving to the country a more complete and uniform sys- 
tem of Metrology. 

From the appearance of this report to the present time, but little 
has been done towards perfecting the weights and measures of the na- 
tion. By an act of Congress, in June, 1836, a set of standard weights 
and measures was prepared for the use of the different custom- 
houses, and for each state ; and these constitute the legal standard of 
the country, so far as any such standard exists. Several of the states 
have standards of their own, but much remains to be done before there 
can be anything worthy the name of a uniform system. The stand- 
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ards now generally used do not differ essentially from those in nse in 
England before the passage of the act of uniformity. In the state of 
New York, the standard of linear measure is the yard, which bears a 
definite proportion to a pendulum vibrating seconds, in a vacuum, at 
Columbia college, in the city of New York, at the temperature of 
32° Fahrenheit. The proportion is that of 1000 to 1086. In the 
same state, the standard bushel contains 2218.192 cubic inches, and is 
equal to 80 pounds, Avoirdupois weight, of distilled water. In Mas- 
sachusetts, the standard weights and measures kept in the treasury 
are such as were early sent over from England, with a certificate from 
the exchequer that they were approved Winchester measures. In 
Massachusetts the old weight of 1121b. for 100 is abolished, and' the 
'^ hundred weight" is the net weight of an hundred pounds, Avoirdu- 
pois. 



MONEY. 



The term Money* is used to denote any commodity which the 
inhabitants of a country employ as a universal medium of exchange, 
or which they accept as an equivalent for whatever is bought and sold. 
In civilized nations it has generally been composed of the precious 
metals, but this is not essential ; other commodities might be employed 
for the same purpose, though with less convenience. In the early 
ages of the world, the material used for money varied with the charac- 
ters and employments of different tribes and nations. In some coun- 
tries cattle and sheepf were the common medium of exchange. Thus, 
according to Homer, the armor of Diomedes cost nine oxen, and that 
of Glaucus, one hundred. In nations where the people have been 
given to the chase, as the ancient Russians and the/ aboriginal inhab- 
itants of America, the skins of wild beasts have been used for the pur- 
pose. The common money of Abyssinia was, at one time, salt; 
that of Newfoundland and Iceland, dried fish ; and that of some of tlie 
West India Islands, sugar. Among the North American Indians 
the circulating medium was what they called wixmpum, which con- 
sisted of small beads, made of different colored shells. Nor is it 
necessary to look to distant times and countries to find other articles 
than gold, silver, and copper, employed as the conunon standard of 
value. In the state of Virginia, for piore than a centuiy, tobacco was 
not only merchandise, but rnqpey, — that is, the circulating medium 
of exchange.^ 

♦ The word money is of somewhat doubtful derivation. Some etj^mologists 
regard it as coming from the Latin word tnon^re, which signifies to admonish j 
or inform. These contend that it is so called because the stamp upon it ad- 
monishes or informs us of its value ; while others, and perhaps the majority, 
attribute the origin of the word to the name of the temple in which silver was 
first coined at Rome, the temple of Juno Moneta^ admonishing Juno. 

t The Latin word for money (joecunia) is derived from pecus, cattle, sheep, 
&c. ; and from this comes the adjective pecuniary. 
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Bat of all the substances which have ever been used as money, the 
precious metals are the best fitted for the purpose. To gold, silver, 
and copper, now in so general use, some statesmen and scientific men 
have proposed that platinum should be added, which would form a 
coin intermediate in value between gold and silver. 

The value of all coins is dependent upon their purity and weight ; 
and the stamp impressed upon them is designed to indicate these two 
qualities. For instance, the English sovereign, the American eagle, 
and the Mexican dollar, have each their peculiar impression ; and this 
impression is the pledge of the government by which they are coined, 
that the metal of which they are composed is of a given degree of 
fineness, and of a certain weight, both of which are fixed by law, and 
essential to the particular value of the gold or silver piece. Were not 
the metal stamped or coined, its value could be known only by assay- 
ing and weighing it. This, especially the former, would be a difficult 
process, and would greatly diminish the convenience, and impede the 
circulation of coin as a medium of exchange or a representative of 
value. Hence the origin of coinage; and as this is a work which 
needs to be conducted with the greatest care and the most scrupulous 
fidelity, governments have generally taken it into their own hands. 

The gold and silver wrought into coins are not usually pure. They 
contain mor^r less of some foreign substance, which is called cUlot/. 
In England, twelve ounces, or a Troy pound, of the metal of which sil- 
ver coins are made, contain lloz. 2dwt. of fine sDver, and 18dwt. 
alloy, which makes the standard silver coin to consist of 37 parts of 
pure silver and 3 parts of alloy. This alloy is copper. In like man- 
ner, the gold coins of Great Britain contain but 11 parts out of 12 of 
pure gold, the remaining part being alloy. Gold is not estimated by 
the weights in common use, but by a weight called a carat.* When 
pure, or of the highest degree of fineness, it is said to be 24 carats 
fine. The present gold coin of the realm is therefore 22 carats fine 
and 2 carats alloy. The alloy, in this case, as in that of silver, is 
copper. 

The present standard for both gold and silver coins in the United 
States, as fixed by an act of Congress, in 1837, is 900 parts, by weight, 
of pure metal, to 100 parts of Sloy. The alloy of the gold is com- 
posed of silver and copper, of which the foijner is not to exceed the 
latter in weight. The alloy of the silver is pure copper. 

By the mint regulations of the United States, the eagle, the equiv- 
alent of 10 dollars, contained, previously to July 31, 1834, 270 grains 
of standard gold ; but by an act of Congress, which took eflfect at that 
date, it is reduced to 258 grains. In consequence of this change, the 
sovereign, which was formerly valued at 4 dollars and 57 cents,, is now 
reckoned at 4 dollars and 87 cents. 

Originally, the coins of all countries appear to have had the same 

♦The word carat is of Abyssinian origin, and was the name of a certain 
kind of beaUf which, from the time of its beine gathered, varied little in its 
weight. It seems to have been used in the earliest ages as a weight for gold, 
in Africa. Tn India it is said to be used for weighing diamonds. 
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denominations as the weights in common use in them, and to have 
contained the quantity of metal denoted by their names. Thus, in 
Greece, the ttUent was a weight, and the coin of that name a quantity 
of silver or gold which would balance it in an equal scale. In like 
manner, the pondo of Rome, the Hvre of France, and the pound of 
England, were weights, and the coins originally in use in these coun- 
tries, which bore the same names, answered exactly to them in weight. 
The pound sterling of 20 shillings was at first a veritable pound of 
silver, though a pound of standard silver is now worth 66 shillings, or 
more than three times the present lawful pound. In France, in the time 
of the revolution, the Ucre {pound) contained less than a seventy-eighth 
part of the silver contained in the coin of the same name in the reign 
of Charlemagne, which was a pound, by weight, of silver. A similar 
reduction of the standard coin has frequently been made, both in ancient 
and modem times. 

Among modern nations, the means and facilities of business have 
been much enlarged by the establishment of banks and the introduc- 
tion of a paper currency. The institation of banks, it is said, origin- 
ated with certain Jews, in Lombardy, who, in the twelfth century, 
kept benches in the market-places, for the exchange of money and of 
bills. The Italiaff word for bench is banco, and hence the name bank. 

The modern public banks were originally xieposite banks. Of these, 
the first was the celebrated Bank of Venice, which was instituted in 
1171. 

Banks, as they are now constituted, serve the double purpose of a 
place of deposite for money, and of a company for the issue of notes. 
Bank bills are simply promissory notes, which the bank is bound to 
redeem on demand, by paying the sum specified in specie. These 
notes constitute what is called paper money, and are of value simply 
because they can, at any time, be converted into coin or cash. In a 
country whose business transactions are extensive, the convenience of 
such notes, as a portion of the circulating medium, is very gredt. 
They are more easily kept than coin ; more easily handled, especially 
in large sums ; more easily sent or carried from one place to another, 
for the payment of debts or other purposes ; and if they are lost, as 
large sums frequently are, by the destruction of a ship at sea, the 
community sustains no real loss of property. In such a case, what 
the owner of the bills loses is gained by the bank or issuer, — whereas, 
in the loss of coin or bullion, under such circumstances, there is so 
much real wealth taken, not only from the owner, but from the com- 
munity. 
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